





on the nose every time 


WITH SURFACE AUTOCARB 
AUTOMATIC CARBON POTENTIAL CONTROL 


New high physicals in carburized gears—better tooth-to 
gear-to-gear uniformity——faster cycles—automatic compe 


changes in work surface area during furnace operatior 


These are the chief benefit Warner Gear Divi 

achieves in its most recent continuous gas carburizing 

Surface’ fully automatic carbon potential control sy 

shell The Surface dewpoint recorder-controller periodica 
carbon potential in each of three zones in the furnace 

of .3 to 1,1 carbon), controls mixing valves to delive 

tions of air or gas to maintain desired carbon potential in each zone 
his system eliminates the human element in controlling carbon 
potential. It also provides Warner Gear with the necessary close 


control required for the practical carburizing of gear with near 


eutectoid surface carbon concentrations 


Write for Literature H-54-2 


SURFACE COMBUSTION CORPORATION TOLEDO 1, OHIO 


ALSO MAKERS OF 


Mathabar HUMIDITY CONDITIONING  Rmm@@rel AyTOMATIC SPACE HEATING 
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a titanium-magnesium alloy when sufficiently magnified 


teacher of distinction, re presenting his view of 


Western Metal Congress Papers (industrial Heating Equipment Assoc.) 
Heat Treating Aluminum Alloy Aircraft Parts — a Builder's Viewpoint, by R. H. Gassner 


An Alloy Manufacturer's Viewpoint, by K. B. Baker 
Optimum properties are required in aluminum parts used in modern aircraft. This 
dictates a necessity for close control over heat treating furnaces and quenching facilities 

Furnaces for Heat Treating Aluminum and Magnesium, by D. W. Pettigrew 
Four major factors influence design of furnaces: temperature control, heat input, material 
handling, and atmosphere requirements. Present high production rates have increased 
the importance of material handling. 

Salt Bath Furnaces for Aluminum, by Bernard P. Planner 
Offer many advantages including high treating rates, close temperature control and 
freedom from atmosphere attack. 

Surface Protection of Titanium and Stainless Steel During Heat Treatment, 

by Horace Drever 


Vacuum furnaces have proved successful in preventing embrittlement of titanium 
during annealing. Extremely dry hydrogen is being used successfully in both bright 
hardening and bright annealing of stainless steels 

Controlled-Atmosphere Furnaces, by Carl L. Ipsen 
A survey of the pp pee types of controlled-atmosphere furnaces, their advan 
tages and major fields of application 

Gas Combustion Equipment, by A. D. Wilcox 


The combustible properties of gases depend on the constituents in a gas and on the 
flame temperature; various combustion systems and thei: qualifications are described 


Engineering Articles 
Are-Cast Molybdenum — Fabrication of Parts, by N. L. Deuble 


In this, the third in a series, general characteristics that govern mechanical properties 
and, in turn, successful working methods are described. Most of the conventional 
methods of fabrication can be used with little or no modification 


Brittle Failure of Steel Structures — Theory, Practice, Future Prospects, by M. E. Shank 
A great volume of recent experiments on brittle fracture — some on large pieces of steel 
is summarized. Theory has advanced to where the plastic work, the modulus of 


elasticity and the size of crack can be correlated to the stress required for a catastrophic 
crack. Some ideas useful to designers and fabricators are outlined 


Table of Contents Continued on P. 3 (Volume Index Facing P. 220) 





Published monthly except bi-weekly in August, by lication. 
AMERICAN SOCIETY FoR METALS. Publication office, 
Mt. Morris, Ill. Editorial, executive and advertising 
offices, 7301 Euclid Ave., Cleveland 3, Ohio. Sub- 
scription $7.50 a year in U.S. and Canada; foreign 
$10.50. Single copies $1.50; special issues $3.00... . 


. Requests for change in address should 
include old address of the subscriber; missing num 
bers due to “change of address” cannot be replaced 
Claims for nondelivery must be made within 60 
days of date of issue. No claims allowed for over 
seas subscribers. Entered as second-class matter 


The AMERICAN Soctery ror METALS is not responsi- 
ble for statements or opinions printed in this pub 


at the Post Office in Mt. Morris, Ill. Copyright 
1955, by AMERICAN Society ror METALS 





ed completely 
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Electro-Alloys offers engineering advantages unique in 
the high alloy field .. . because an experienced staff of 
engineers and metallurgists is available to help you 
design longer lasting heat-treat parts in Thermalloy. 

Here's how our staff helped a large automotive 
manufacturer realize longer service from heat-treat trays 
used in carburizing service followed by oil quenching. 
Shown above are two types of trays used. One was of 
standard analysis. And the other tray was cast in a 
special analysis of heat-resistant Thermalloy... 
recommended by our staff after a careful study of 
job requirements. 

We suggested that a split order of both trays be 
placed in identical carburizing service. The split run 
proved our point...the standard tray failed completely 
in 10 months, and the Thermalloy tray is still in service 
after 33 months, 

Electro-Alloys engineering and metallurgical know- 


how has made a substantial difference in the life of Constant research improves Thermalloy.Here,in tensile 
testing section, a strain indicator helps measure 


, at.tre » re he ? 
many heat-treat and furnace parts. Can we help you: performance of Thermalloy up to the breaking point. 


Call our nearest representative or write Elyria for 
Thermalloy General Catalog, T-225. 


*Reg. U.S. Pat. OF. 


ELECTRO-ALLOYS DIVISION 
6002 TAYLOR ST., ELYRIA, OHIO 


Sales offices in: Los Angeles, Oakland, Chicago, Detroit, New York, 
Cleveland, Philadeiphia, Pittsburgh 
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Metal Progress Contents Continued 


Critical Point 
Evolution in Steel Melting, by E. C. Wright. 


Disadvantages of the basic openhearth versus modern advantages of large electric 
furnaces and the top-blown oxygen converter may even be leading to a revolution 


Atomic Age 
Deterrents of World War III. 


“It may well be that we shall by a process of are lime irony bani reached a stage where 
safety will be the sturdy child of terror and survival the twin brother of annihilation.’ 
Winston Churchill 


Book Review 


Resources for Canada’s Steel Industry, by E. E. Thum 
Review of “Some Aspects of the Canadian Iron and Steel Industry With Particular 
Reference to British Columbia”, by P. G. P. Contractor for the British Columbia Re 
search Council. 


Notebook 
Improved Stripping Solution, by R. C. Spooner and J. M. Roberts. 


For removing anodic oxide films from aluminum. 
Epoxy Resins as Mounting Materials, by R. O. Quinn and M. McGawn 

Particularly adapted to sectioning of fabricated parts of light-gage sheet metal 
New Use for Bi and Te?.. 


Large cooling effects are possible in semi- conduc tor ‘materials employing bismuth and 
a bismuth-tellurium compound. 


Correspondence 


More on the Measurement of Case Depth, by William Von Seggern; A. H. Lewis 122 
No Slight Intended, by Frederick R. Anderson 123 
Three-Inch Book Shelf on Quality Control, by Frank G. Norris 123 
No Shortage of Industrial Diamonds, by Athos D. Leveridge. . 124 


Data Sheet 
Hardenability Bands for Standard H-Steels, 8720-H to 9850-H 108-B 


Sixth of a series of eight sheets translating into simplified chart form the hardenability 
curves and data issued by the American Iron and Steel Institute 


Digests of Important Articles 


Engineering Design Opportunities in Castings. 
Workability of Chromium Alloys. 

Anodizing and Painting of Aluminum Alloys. 
Taphole. Clays ' sg 
Powder Metallurgy for Atomic Engineers. 
Cathodic Protection With Zinc Anodes... . 
Causes of Excessive Grain Growth in Extrusions. 
Fatigue Strength of an Anodized Aluminum Alloy 
Graphitization of Steel 

Foil From Stainless Steel Powder 

Welding Methods and Acid Resisting Alloys Used in Germany 
Test for Screening Cast Stainless Alloys : 
Factors Affecting Microcharacter of Metal Surfaces 
Ductility of Chromium at Room Temperature 
Factors Affecting Strength of Brazed Joints. . 
High-Temperature Brazing of Molybdenum 


Departments 


As I Was Saying, by Bill Eisenman ri 5 
Engineering Digests of New Products...... , 13 
Manufacturers’ Literature. Teerrry , 29 
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Ae | wae saying... 





. and said it once before 
there is no such thing as a pri 
vate room in a hospital. | know 
because my third incarceration 
in an institution of that char- 
acter occurred just last week 
when three doctors agreed that 
the thing to do was put me in 
St. Luke’s and give me the 
works. At that point I didn’t 
care much what they did to 
me, but it wasn't long until | 
began to take an interest. As 
the procession of nurses and 
internes wore a path to my 
bedroom, I challenged them to declare their identity as friend 
or enema. The one with the short, dull needle proved to be my 
triend, but at long last came the inevitable enemy 
had to surrender, 


and then | 


After three days of strenuous stomach, kidney and colon X-rays 
they looked at all the charts, tests, cardiographs and metabolisms 
and all joined in the unanimous chorus, “Why did they let this 
guy into the hospital? There is nothing wrong with him anywhere 
that a little liquid food and diet watching can't straighten out.’ 

So I am enjoying six light meals a day, and | am mighty happy 
that those incipient ulcers decided to call it quits. 

In a day or so I will be heading to Montreal from where I will 
embark on the Empress of Scotland to attend the Joint Metallur 
gical Societies Meeting in Europe. Approximately 200 will be 
making the trip, and they will assemble in London for the opening 
session June Ist. I am sure it will be a wonderful meeting, and 
those of us who are able to attend will consider ourselves to be 
very fortunate 

During the visits of this group to England, Germany and 
France, with post-convention meetings in Italy, Austria and Spain 
an announcement will be made by the A.S.M. and invitations 
extended to all the free nations to participate in the Second World 
Metallurgical Congress. It will be held under the auspices of 
the A.S.M. Nov. 4 through 8, 1957, when the National Metal 
Congress and Exposition will be meeting in Chicago. You will 
he hearing more about it as the plans develop. 


Cordially yours 


Gitt 


W. H. Etsenman, Secretary 
AMERICAN Society roR METALS 
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Solventol research hos 
recently developed o 
new Series of Di-Phase 
Metal Cleaners which 
give more protection in 
both dip and spray 
cleaning operations. 
These improved clean- 
ing materials now have 
a new high flash point 
minimum of 210°F, 
plus, making possible 
the following important 
advantages 


Much safer operation. 
Less solvent loss. 
Greater savings. 


Improved cleaning 
efficiency. 


Improved temporary 
rust protection. 


SOLVENTOL 


SEND TODAY for technical spec: 
fications and descriptive literature 
on the NEW Solvento! Di-Phose 
Liquid Series of Meta! Cleaning 
Compounds. 


SOLVENTOL CHEMICAL PRODUCTS, INC. 
DETROIT 3, MICH. PH. TOWNSEND 8.8466 
NAME 

POSITION 


ADDRESS 


CL epascneseusbeasesenand 





These are two of the three Lindberg gas-fired radiant tube carburizing and carbonitriding furnaces 
Lindberg radiant tube is easy to recently installed by an internationally known maker of farm machinery. With these furnaces 75% 
change. Just turn off furnace, lift of parts are carbonitrided and 25% carburized. In addition, some bright annealing is done and 
old tube out and put in new tube. the versatile Lindberg units can easily be converted for other heat treating applications 


Lindberg Vertical Radiant Tube Great 
Advance in Heat Treating Furnaces 


When metal needs heat, Lindberg furnaces with the new Lindberg light- 
weight vertical radiant tube offer a better way to apply it. Industry the 
world over is finding that Lindberg furnaces with thts new vertical tube pro 


vide a versatility no other type of furnace can give. Carbonitriding, carbu 
rizing, carbon restoration, bright hardening or annealing and normalizing 
are all possible with only minor adjustments 

Here are some other exclusive advantages. Lindberg furnaces include a 
built-in pitless quench tank. Uniform case depth is assured because each 
charge automatically remains at heat the same length of time. A built-in 
purge chamber receives work loads for purging prior to heating 

Whatever type of furnace fits your production needs, from gigantic con Tits euwebw outer Cosbettesr, wih verties! 
tinuous pusher-type to the small manual batch-type furnace, Lindberg en- radiant tubes between each row, was built for a 
gineers can develop exactly the right equipment for you large automobile manufacturer. 











WITH LINDBERG RADIANT TUBES 


Revolutionary new development 


The development by Lindberg of the lightweight, 
easily-changeable vertical radiant tube (patent pend- 
ing) is one of the most significant improvements 
ever made in industrial furnace design. It eliminates 
the bulk and bend problems of the old-fashioned 
horizontal tube and the uneven heat patterns in 
herent in earlier vertical tubes 
new Lindberg tube’s * 


The secret lies in the 
dimples’’. Here's how they 
work—in the radiant tube a central stream of mixed 
air-and-gas is surrounded by a cylindrical stream of 
air alone and combustion occurs in the area between 
these two streams. The create eddies in 
the streams accelerating combustion and maintain- 
ing even temperatures along the entire length of the 
tube. If you aren't fully familiar with this revolu 
tionary development ask us, or your nearest Lind 
berg Field Engineer about it 


‘dimples” 


Here you can see the unique “dimpled” design of the new 
Lindberg vertical radiant tube. Installation is a Lindberg con- 
tinuous pusher-type gas-fired carbonitriding furnace. 
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This newly-designed Lindberg Hyen genera- 
tor is used with Lindberg radiant tube fur- 
naces to supply the most exacting atmos- 
pheres needed for any heat treatment. 


Lindberg manufactures many kinds 
of equipment in the industrial 
heating and related fields. A few 
of these are symbolized here. If 
you are interested in any of these 
please write us for the specifics on 
them, or get in touch with your near- 
(See 


your classified celephone book.) 


est Lindberg Field Engineer 


Pit Type “Cyclone 
Tempering furnace 


(NOBER 


Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California « 
EFCO-Lindberg, Lid., Montreal, Conede . 


Chicago . 
Lid., Weybridge, Surrey, Engiond « 


Here is the new Lindberg Carbotrol unit 
which automatically controls the carbon po- 
tential of furnace atmospheres provided by 
the Lindberg Hyen generator. 


We) 


ee 
min 


Laboratory 
Bos Furnace 


Induction 
Mefling furnace 


For the final step in heat treating, the fa- 
mous Lindberg cyclone tempering furnace, 
for 20 years the standard of furnace per- 
formance. Pit or box type available. 


W af 


Lf 


Loree Production 


My drogen 
Aimosprere furnace 


ENGINEERING COMPANY 


2448 West Hubbard Street, Chicago 12, Hlinois 


Associate Companies: Lindberg industria! Corporation, 
Lindberg ltalione, Milon, italy . 
Etablissements Jean Aubé, Paris, France * 


The Electric Furnace Compony, 


Lindberg Industrie Ofenbov, Gross Avheim, Germony 





temperature at a rate of 480 an hour. An actual 
installation, using six of these machines, heats 40 


Dual-frequency heating at its best .. . the equipment 
shown here (using 60 and 960-cycle power) heats 
414”R.CS. steel billets, 8” long, to 2150° forging tons an hour! 





























4 v4, 


Another outstanding example of Westinghouse frequency power (60 and 960 cycles) it heats 
dual-frequency induction heating for forging. 2'>%” diameter, 3%" steel billets to 2250° forging 
Clean, cool, and safe, this billet heater takes only temperature at a rate of 360 per hour. 


4 x 8 of production tloor area. Using duali- 
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Based on a recent forging analysis, these figures 
tell dramatically what savings are being accom- 
plished by Westinghouse induction heating com- 
pared to today’s “old-fashioned” methods. 


How? Here are seven big savings: 


* Scale loss reduced to 6/10 of a percent—60 to 
80% savings. 

© Longer die-life because of low scale. 

¢ Maintenance costs cut 80%. 

e Scrap loss practically eliminated. 

@ Flexible to all production needs—short start-up 
time; stand-by losses are low or nonexistent. 
Accurate repetitive control of temperature. 

e Shearing costs eliminated. 

e Pushbutton operation—completely automatic 
—makes it practical to put forging right in the 
production line. 

Westinghouse ingenuity is the key. Successful 


installations —some with even better savings — 
prove that two factors are vital to full benefit 


Boost forging rate 300%, cut costs 60%... 
with Westinghouse induction heating 





of induction heating ... good equipment and 
expert application. 


Westinghouse offers you a complete, one source 
service to analyze induction heating for your 
plant. Survey, recommendation, engineering and 
manufacturing—all by experienced Westinghouse 
personnel—assure you the proper frequency, 
power and method of handling to most effectively 
reduce costs in your plant. 


Right now is the time to investigate. You can 
lead the way to lower break-even points, de- 
creased unit costs—point to extra profit possi- 
bilities—by bringing Westinghouse into your 
forging picture. Call your representative or 
write: Westinghouse Electric Corporation, H. P. 
Heating Section, 2519 Wilkens Ave., Baltimore 
3, Maryland. .esape-S 


INDUCTION HEATING FOR 
HARDENING « JOINING « ANNEALING 
FORGING « HEAT-TREATING 


you CAN BE SURE...1F ws Westinghouse C> 
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SUN QUENCHING OIL NO. 11 
LASTS FOUR TIMES LONGER 
THAN COSTLY COMPOUNDED OIL 


Provides clean bright-quenched parts at lower cost 


... keeps tanks and coolers cleaner longer 


To get clean, bright-quenched parts, J. W. 
Rex Company, Lansdale, Pa., one of the 
foremost heat treaters in the country, had 
to drain their 1500-gallon quench tank every 
few weeks. High oil cost and frequent shut- 
downs for tank and cooler cleaning became 
too expensive. 

A Sun representative made a thorough 
analysis of this problem. He then suggested 
a switch to Sun Quenching Oil No. 11—at 
a price about half that of the costly com- 
pounded oil they were using. 


J. W. Rex, right, President of J, W. Rex Co. and Sun rep 
resentative check brightness of an intricate 8620 steel part 
after quench in Sun Quenching Oil No. 11 
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Now, twelve months later, the original 
charge of Sun Oil is still in the tank! Make- 
up is considerably lower...parts are contin- 
uing to come out clean and bright...and... 
tank maintenance costs are practically nil! 

To find out how a Sun Quenching Oil can 
help you heat treat metal at lower cost, 
phone your local Sun representative or write 
for Sun’s latest Technical Bulletin contain- 
ing complete information about Sun 
Quenching Oil No. 11. Address Sun OIL 
ComPANny, Philadelphia 3, Pa. Dept. MP-4 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. 


In Canada: Sun Oil Company Ltd., Toronto and Montreal 
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Can your testing machines 
pass this’aptitude test"? 


(Check box for each "no" answer, If ‘'yes,"’ leave blank.) 





Does my present equipment have 
infinitely variable speed control? 


Can it obtain high magnification 
stress-strain recordings? 


Does it have unlimited testing 
stroke over the complete distance 
between upper crosshead and 
weighing table? 


Can it control rate of loading? 


— me 


Can it control rate of strain? 
Can it handle off-center loads? 


Can it hold a stress or strain in . 
the elastic range indefinitely? Can it unload as accurately as it 


loads? 


Can it utilize automatic load hold- 


ing attachments? Does it have simple controls? 


ls its drive smooth enough not to 


Is its accuracy independent of the 
affect the indicating system? 


operator's skill? 


C} OC Che oe 
LI CSIC tee 


Are you proud of the appearance of your testing equipment? [] 


1f your machines rate more 
than 4 “no” answers, they may 
be inadequate for today's con 
ditions. Better clip this list and 
mail to us. Without obligation, 


. 
i 
& 
i 
9 
i 
we'll be glad to give full in <sakuus ' 
r 
i 
t 
i 
3 
4 


. 
> 


formation on what you could 
accomplish with machines that 
do have the features checked. 
Also check here for Catalog “, . 
RG-14-55 describing Riehle's ATTENTION MA 

complete line of modern test- 

ing equipment. 





Mail fo: RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc., Dept. MP-655, East Moline, Illinois 


BEER EERE RR RRR ERR 





Just how well are your present machines suited to modern testing procedures? 
Many machines now in use are, by today’s standards, limited in versatility and 


convenience and may be of questionable accuracy. 


Here’s an easy way to find out if your equipment is doing as complete a job as you 
could accomplish with up-to-date machines. Simply ask yourself the questions on 
the check list and determine how your equipment measures up to modern 


Riehle machines. 


This check list also provides a chance to learn the full implications of the 
features referred to in the questions. Simply check off these features that are lacking 
in your present equipment. Clip and mail the list now so you'll have the 


information in your files. 





No obligation, 









RIEALE wixcnines 


"One test is worth a thousand expert opinions” 


Brazing 

Automatic brazing for many types 
of small and medium-size assemblies 
is provided by new gas-fired, packaged 
unit announced by Selas Corp. All 
equipment is mounted on an integral 
structural steel frame. The equipment 
includes a combustion controller to 
deliver fuel-air mixture at a prede 


termined ratio and pressure, adjust 
able burners, permanent or replaceable 
fixtures, a dial-type worktable to carry 
the assembly past the burners in con 
tinuous or intermittent motion, and 
all the necessary automatic timers, 
pneumatic indexing equipment and 
electric motors 


For further information circle No. 1495 
on literature request card, page 36-B. 


dlkaline Cleaner 

Kelite Products, Inc., has announced 
a dry powder which in water solution 
removes hard water scale, rust and 
paint from ferrous metals. No elec 
trolytic current is used and the ma 
terial is nonacid. The rate of attack 
on copper is low, but lead, zine and 
aluminum are deleteriously attacked 


For further information circle No. 1496 
on literature request card, page 36-B. 


{luminum Alloy 

A new aluminum alloy developed to 
compete with mild steel in fabrication 
and welding costs, has been announced 
by Kaiser Aluminum & Chemical Corp. 
It is available in “O” and H-113 tem 
per plate ranging in gage from 0.250 
to 2 in. and standard lengths in widths 
from 12 to 90 in. Nominal composition 
is 4.45% magnesium, 0.5% manganese, 
and 0.1% chromium 


This non-heat-treatable alloy can be 
welded at high speeds with inert-gas 
arc welds having an ultimate tensile 
strength of 42,500 psi. Joint efficien 
cies vary from 75 to 100% depending 
on temper of parent metal. Welds 
were obtained in all positions of weld 
ing. No preheating was necessary and 
distortion presented no problem 

Typical physical properties of 5083 
plate in H-113 and “O” tempers are 

H-113 oO 


Weight, tb. per cu. in 006 096 
Tensile strength, psi 16,000 44,000 
Compressive yield 

strength, psi 33.000 22.000 
Elongation, “/ 16 2] 


Suggested applications include such 
marine uses as decks, hatch covers, 
masts, bulkheads, superstructures and 
hulls. Automotive parts, structural 
towers for TV, railroad cars, chemi 
cal storage tanks are possibilities 


For further information circle No, 1497 
on literature request card, page 46-1. 


Plating Solution Filter 

A new self-cleaning pressure filter 
for use in plating operations has been 
announced by the U. 8S. Hoffman Ma 
chinery Corp. The new filter has a 
stainless steel, wire-wound cylinde 
which supports the filter media, It 


does not require filter bage heets o1 


LBB LB LB LB LB LB LB LP LP LBL. LB. LL LE LE LE LE AE AE AE LAE 


Heating Furnace 

A large electric steel forging fur 
nace which will heat billets in con 
trolled atmosphere for a 50,000-ton 
forging press, has been announced by 
C. 1. Hayes, Inc. It was installed at 
the Wyman Gordon Co. and built for 
the Air Force heavy press program 
The heating chamber will accommo 
date 10,000 lb. of steel billets up to 
16 ft. in length at one time, bringing 
them to a temperature of 2400° F 


: 
3 


Overall dimension of the furnace 
ire 265 ft. long by 17 ft. high by 13 ft 
wide It weighs 55 tons and has a 
heating chamber 19 ft. long by &% ft 
high by 4 ft. wide. It has an ai: 
operated main loading door at front, 
plus three air-operated auxiliary load 
ing doors at the side, all push-butt 

controlled is Globar heating el 

ments are used 

bor further information circle No. 1498 
on literature request card, page 36-8, 





increases strength of 
this assembly and... 


FORGINGS WERE BUTT-WELDED SINGLY 
FLASH WAS SHAVED OFF AND JOB BUFFED. 
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FOUR ASSEMBLIES ARE NOW BRAZED SIMULTANEOUSLY — 
NO GRINDING AND BUFFING NECESSARY AFTER BRAZING. 


éf | The successful combination of Ford Engineer- 
& ing and Silvaloy Brazing Alloy multiplies pro- 
duction efficiency for this Ford Transmission 


Gearshift Tube and Socket assembly—with im- 
portant savings in costs! Formerly, single as- 
semblies were butt-welded, the flash removed 
and joint buffed. Now, four assemblies are 
brazed simultaneously—without need for 
gtinding or buffing after brazing. 

A Silvaloy Technician will be glad 

to assist in planning brazing pro- 

duction in your plant, to help you 

cut costs, improve results and 


: speed production. Call or write 
SEND FOR FREE GUIDE TO today. There’s no cost or obliga- 


SUCCESSFUL SILVER BRAZING tion, of course. *# kk ee ke & 


LOW TEMPERATURE SILVER BRAZING ALLOY 


EDGCOMES STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
MILFORD, CONNECTICUT Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. - MINNEAPOLIS, MINN 
NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. - KANSAS 
CINCINNATI, OHIO CITY, MO. + GRAND RAPIDS, MICH 
FORT QUQUESNE STEEL COMPANY DETROIT, MICH. « ST. LOUIS, MO 
Diviston of FEDERATED STEEL CORPORATION 
PITTSBURGH, PA.» CINCINNATI, OHI «PACIFIC METALS COMPANY LTD. Seiten cis 
SAN FRANCISCO, CALIFORNIA 
OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTO 
FORT WORTH, TEXAS » HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO » MONTREAL 


HE MER 7AN PLATINUN 


231 Yh JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 


* ot ey 
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pads. A new backwashing device which 
accomplishes filter cleaning by turning 
two valves, filtration at high pressure 
(up to 125 psi.) without leakage, tank 
capacities up to 5000 gal., and a longer 
filtration cycle made possible by the 
increasing density of the filter cake 
are featured. 

For further information circle No. 1499 
on literature request card, page 36-B. 


Cutting Compounds 

Shell Oil Co. has announced a new 
entirely synthetic cutting compound 
which offers several advantages ove1 
conventional petroleum-base cutting 
fluids. The working solution prepared 


from this liquid has exceptional cool 


ing properties, higher speeds and feeds 
are thus possible, resulting in greater 
Dromus Oil E dis 
water, forming a true solu- 


production rates. 
solves in 
tion instead of an emulsion. The new 
product may be mixed with a large 
volume of water to utilize the latter’s 
very high cooling effect. 

For further information circle No. 1500 
on literature request card, page 36-B. 


Batch-Type Ovens 

A standard line of batch ovens, 
available with either gas or electric 
heat source, has been announced by 
Grieve-Hendry Co. These ovens are 
adaptable for burn-off in preparation 


for painting and finishing. Other uses 
include types of 
finishes, preheating, drying, curing, 
dehydrating and all types of baking 


baking all new 


operations. Air circulation is auto- 
matic, both horizontal and vertical, 
completely surrounding the work to 
assure uniform temperature. Gas 
models have Eclipse gas burners with 
electric push-button ignition and 
safety pilot. Electric models have In- 
conel-sheathed heating elements with 
outside terminals and are equipped 
with high and low heat switch. Other 
features include indicating tempera 
ture controller, combustion safety sys 
tem and gas controls. 

For further information circle No. 1501 
on literature request card, page 36-B. 


Timer 

An automatic reset timer with dial 
setting for timing and sequencing of 
electrical load circuits on industrial 
machinery and process operations ha: 
been announced by Automatic Tem 
perature Control 
Co. Applications 
listed by 
facturer are vac 


manu 


uum metallizing, 
bonderizing, pho 
tography, honing, 
lapping, grinding 
and die casting 
Timer mounts into single round cut 
out 3 3/16 in. in diameter and is se 
cured in place by tension studs on 
back-up ring held in position by O-ring 
retainer. It can be installed into panels 
up to % in. thick 
For further information circle No. 1502 
on literature request card, page 36-1. 


Refractory 
A new silicon carbide refractory 
capable of withstanding temperature 
under load up to 3000° F. has beer 
announced by Electro Refractories & 
Abrasives Corp. The refractory slabs 
are used in kilns for firing porcelain 
ware. Slab sizes used in field tests 
ranged from &® x 10 x % in. thick to 
16 x 18 x %& in. thick. In other ap 
plications, sizes as heavy as 23 x 25 
x 3 in. thick have been successful. Both 
the plain silicon carbide and sandwich 
type slabs of silicon carbide surfaced 
with chemically inert refractories have 
been produced 
For further information circle No, 1503 
on literature request card, page 36-B. 


Magnesium Alloy Sheet 
Brooks & Perkins, Inc., have an 
nounced magnesium-thorium alloy 
HK31 sheet and plate with 3% tho 
rium and 1°% zirconium. The thorium 
alloys of magnesium were formerly 
available only as castings. These al 
loys have high tensile strength and 
creep resistant properties at 300 to 
700° F. They are particularly useful 
for jet engine and missile applications, 


where they fill a gap in light weight 





RHODIUM 
PLATING 


Tupve 
Poitfouance 


With These 
Unbeatable Qualities: 


@ hard, corrosion-resistant, elec- 
trical contact surface 

© assutes low and stable con- 
tact resistance 

@ allows higher pressures to be 
used in sliding contacts 
not affected by atmospheric 
changes 
oxide-free contacts eliminate 
partial rectification and un- 
wanted signals 

@ provides low noise level for 
moving contacts 

@ extremely long-wearing 


These exceptional properties of 
RHODIUM plate assure greater 
efficiency; as a result, it is widely 
adaptable for electrical and elec- 
tronic applications. RHODIUM 
plated GOMtact surfaces are re- 
sistant to surface corrosion un- 
der all atmospheric conditions, 
proving extremely efficient in 
the field.of high and ultra-high 
frequency. 


te 


ude for 
', detailed 


booklet on 
RHODIUM 


PLATING oo 


BAKER 


METALS 


113 ASTOR ST., NEWARK 5, WN. J. 


NEW YORK «+ GAN FRANCISCO 
CHICAGO + LOS ANGELES 
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materials available for use in this 
temperature range 
For further information circle No. 1504 


on literature request card, page 36-B. 


Dipping Baskets 

The Chas. Wm. Doepke Mfg. Co. has 
announced a new line of perforated 
steel baskets of all-welded, 
construction for metal clean 
different 


tainless 
die-made 
five 


ing. Available ir 


s1Zes 
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No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon “'Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘Serv-Rite"’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 















































All Typr s of Insulation 
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Asbestos Braid | 
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Lead Jacket 

















Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 





















GORDON: 
*SERVICE.>! 
CLAUD S. GORDON Co. 


Manufacturers & Distributors 
Thermocouple Supplies - Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 

613 West 30th Street, Chicage 16, Iilinels 
2021 Homilten Avenue, Cleveland 14, Obie 
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ranging from 12 to 36 in 
the units can be supplied in various 


in length, 


types of stainless steel as well as in 
aluminum or steel. A 
variety of perforation sizes is offered 


For further information circle No. 1505 
on literature request card, page 36-B. 


cold rolled 


Correction 
On page 13 of the April issue, the 
Charpy impact value of Wearpact 


The 
Ib. Castings of this 


steel was given incorrectly cor 
rect value is 20 ft 
alloy steel are 


Steel Foundries 


made by American 


Dry Cyaniding 

Standard Steel Treating Co. has 
announced the availability of the dry 
cyaniding process. The advantages of 
the illustrated by the 
automotive oil pump cover. If the part 


process are 





is carburized to a depth of 0.050 in., 
0.020 to 0.030 in. has to be ground off 
each side to make the parts flat. Grind- 
ing reduces the 


wear resistance be 





cause much of the carbon-rich part of 
the case has been removed. If the part 
is dry-cyanided, the stamping is 
finish ground and then treated. Ths 
part is then ready for use. Advan 
tages claimed are stock size can be 


reduced, amount of grinding is re 


duced, heat treating is simpler and 


less expensive and the finished part 


has greater wear resistance 


For further information circle No. 1506 
on literature request card, page 36-B. 


HighVacuum Pump 


A new, completely dry, high-vacuum 


pump has been announced by Con 


solidated Vacuum Corp. It combines a 


titanium evaporation process and ior 
pumping to produce low pressure 
(less than 10° mm. Hg) without 


using refrigerated traps or baffles. It 


was developed to produce a vapor 
free vacuum for the large high-voltage 
particle accelerators used in atom 
smashing. Other potential applications 
include the electron 
power tubes, color TV tubes, large X 


ray tubes and mass spectrometers 


evacuation of 


For further information circle No. 1507 
on literature request card, page 36-B. 


Spectrochemical Source Unit 

Recent 
Multisource been an 
nounced by Applied Research Labor 
atories. High and low voltage circuits 


improvements in their 


unit have 


and d-c. are elements are each pack 


aged and wired separately, providing 
The re 
flexibility enables the Multi 


a new unity of construction. 


sulting 





source to perform either as a special 


purpose source or as a general pur 


pose research instrument, through 


addition or subtraction of compon 
ents. A patented principle for obtain 
ing identical 
gives the unit reproducible voltage 
range of 850 to 20,000 volts. Solids, 


liquids and powders, with elements in 


powers in each spark 


wide ranges of concentration, can be 
analyzed. 


For further information circle No. 1508 
on literature request card, page 36-B. 


pil Meter 
Photovolt 
large-size 


Corp. has announced a 
indicating meter of 7 in 
length which the pH 


range from 0 to 14 without switching 


scale covers 





The entire shell of the bucket on this 50-cu. yd. power 
shovel is fabricated from %4" and 60" “T-1" Steel 


Plate. Liner plates ore made of Yo” “T-1" Steel. 


Stee! Plate only 61/2" thick 
@ foot thick in the lip of 
construction with “T-1" 


USS “T-1” STEEL 
in big machines 
cuts weight, cuts cost, increases service life 


Hanna Coal Company just can't afford 


to have this 50-cu. yd. shovel 
break down. This machine can move 
2,280,000 tons of material a month, and 
it must operate continuously—24 hours 
a day, 7 days a week—to pay off 
Strong, weldable ‘“T-1" Steel has im 
proved the performance of this in 
credibly rugged and it also 
has cut cost and weight. It enables the 
designers to use fabricated parts in 
place of larger, heavier, more expensive 


giant 


machine 


UNITED STATES STEEL CORPORATION, PITTSOURGH 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


U oN 


,. = 


castings. And these lower-cost fabri 
cated parts actually last longer than 
castings. As a result, Hanna Coal Com 
pany has standardized on “T.1" Steel 
for the vital parts of much of its heavi 
est-duty equipment 

Write for complete information on 
new USS “T-1" Steel. It has applica 
tion in pressure vessels, rotating ma 
chinery, structural steel towers, steel 
mill equipment, big trucks, mine cars 
and elsewhere 


COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 


WHAT'S “T-1” GOT? 

AT HIGH TEMPERATURES. “TI hes good 
creep rupture strength wp te 900° F. and is being 
used with great wecess in heavy-duty, high tem 
peroture applications 

AT LOW TEMPERATURES. “1-1” is amaringly 
tough of temperetures for below rere. . . hes 
withstood impacts of 7,000,000 11. ibs. ot 38 
degrees below rere. 

1 FABRICATION. “T-1" con be welded o 
flame cut withew! pre or pos! heating and the 
welds develop the full 90,000 psi yield strength 


TEMMESSEE COAL & IROW DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL EXPORT COMPANY, WEW YORE 


CONSTRUCTIONAL ALLOY STEEL 


eS’ & 3 e 
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“Forgings stay straight as an 
in these furnaces” 





Says 
Clair J. Koehler, 
l). §. Steel Heater 


Our HOMESTEAD ForGINGS Division has the most modern heat 
treating facilities available to accommodate the most critical 
forging specifications 

These vertical furnaces, for example 

These furnaces permit the ultimate in temperature control 
and completely eliminate any possibility of distortion even when 
heating forgings, such as the turbine rotor shown, to tempera- 
tures as high as 1830°F! 

Why did we install these furnaces? 

Clair Koehler, a heater for 15 of his 31 years with us, can 
answer. “Large shafts stay straight as an arrow in these verticals 
We get better temperature control, too. Total temperature varia- 
tion is less than 10°F. from top to bottom.” 

Such laboratory-type precautions are typical of the care all 
forgings receive at United States Steel 

Address inquiries or requests for our free 32-page booklet on 
USS Quality Forgings to United States Steel, Room 4727, 5: 


William Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It's o full-hour TV program presented every 
other week by United Stotes Steel. Consult your local newspaper for time and station g T 3 f i 

































World's 
Largest 

Electric. 
Furnaces 


(pnp in the ultra-modern mill of McLouth Steel 


Corporation, in Detroit, these giant 200-Ton Heroults 
are the largest electric melting furnaces ever built. With 
an inside shell diameter of 24’6”, they have a rated 
charge capacity of 400,000 pounds, and each is designed 
for efficient operation on 25,000 to 33,000 KVA trans 
former capacity. Featuring a swing-type roof, these fur 
naces are equipped with the finest, most up-to-date 
mechanism and electrical controls available. 

McLouth’s adoption of electric furnaces of this size 
sets a precedent. It is a “first” which should conclusively 
prove that, in addition to closer control, higher uni 
formity, better performance, and greater safety, large 


UN? T € OD 


a7 AY te 


TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 


capacity Heroult Electric Furnaces are an economically 
sound investment—even for high tonnage steel-making 

We welcome an opportunity to help you select and in 
stall the furnace best suited to your particular require 


ments. 


ASK FOR NEW CATALOGUE. Contains latest information on 


modern electric furnaces—types, sizes, capacities, rating, 


etc. Write Pittsburgh Office for free copy. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA 


Contracting Offices in New York, Philadelphia, Chicago, 
Sen Francisco and other principal cities 


United States Stee! Export Company, New York 
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the finest products 


STAINLESS 


When you label a product stainless steel it 
means lasting dependability .. . good looks... 
and resistance to wear or corrosion. 

That’s why the Murray Corporation, Towson, 
Maryland, chose Crucible stainless for the worm 
drive hose clamps shown above. These clamps 
need the high strength, wear and corrosion re- 
sistance that only stainless steel can provide. 

Stainless has other advantages, too. Its high 
creep and fatigue strength . . . heat resistance 


These typicol properties show why 


Crucible 430 stainless wos o 
choice for the Murray worm 
clomp 

Tensile Strength 
— 75,000 psi b. At 1700F 
Yield Strength 40,000 psi 
Elongation 30% 
Hordness 160 BHN 
Endurence Limit — 40 000 psi 


Creep Strength — Stress for 1% elonge 
‘000 hours et 1300F.1300 psi 


Suitable for 


tion in 10 


Resistonce to Scaling 
continuous service to 1600F 


Wear a 


label... 


. and excellent workability may be just what 
you're looking for 

At Crucible stainless steels are prescription- 
made by steelmen with over a half century of ex 
perience in special purpose steelmaking. They'll 
welcome the opportunity to help you make the 
most profitable use of stainless for your products 
Crucible Steel Company of America, Henry W 
Oliver Building, Pittsburgh 22, Pa 


a Room Temperature 


3500 psi 





ICR UCIBLE} first name in special purpose steels 





Crucible Company of America 
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makes 70P QUALITY 


_... weess 


producer of precision quality brass 
for select users. 


Now Seymour offers the same top i n q van ti t y 


quality brass in a wider range of 
sizes and tolerances to ALL industry. 


With new, modern production facili- 
ties, Seymour is now prepared to fill 
QUANTITY ORDERS of top quality 
brass in sheet, strip and wire form. 


Remember . . . 
“You can save more with Seymour's 
top quality brass.” 


THE SEYMOUR 
MANUFACTURING CO. 
SEYMOUR, CONNECTICUT 





Seymour also makes... 
NICKEL SILVER « PHOSPHOR 
BRONZE #« WELDING RODS 
NICKEL ANODES « BRIGHT 
NICKEL for Plating 
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and without reversal of the pointer 
travel. The instrument can be fur- 
nished in a portable shape with base- 
board and carrying cover. The avail- 
able accessories include a swing-arm 
adapter for immersing the electrodes 
by tilting motion and a shielding hood 
for use of unshielded electrodes. 

For further information circle No. 1509 
on literature request card, page 36-B. 


Portable Oven 


The Carl Mayer Corp. has an- 
nounced a new portable industrial oven 
for use in production and laboratory 
work. These cabinet ovens are avail- 


able with either horizontal or vertical 
air flow. They employ a high pressure 
blower to propel the 
heated air in a definite air-flow pat- 
tern through the work chamber. Other 
features of the ovens include no metal- 
to-metal contact, high and low heat 
switch for close control and quick 
recovery, electrical interlock for turn- 
off of heat in case of blower motor 


motor driver 


failure and Inconel-sheathed heating 
elements 

For further information circle No. 1510 
on literature request card, page 36-B. 


Testing Machine 


A portable hydraulic testing ma- 
chine of 60,000 lb. capacity in tension 
and compression has been announced 
by Baldwin-Lima-Hamilton Corp. The 


new testing machine is able to apply 
both tension and compression in a 
common testing space over a fixed 


table 24 in. above the floor. A double- 
acting hydraulic capsule is used in the 
weighing system which is separate 
and independent of the hydraulic load- 
ing system. A standard null-balance 
indicator on the control console has 
three ranges—0 to 60,000, 0 to 12,000 
and 0 to 2400 lb. The testing machine 
can be operated as far as 25 ft. from 
a stationary control console but both 
units may be mounted on casters. 

For further information circle No. 1511 
on literature request card, page 36-B. 


Cemented Carbide 


A new sintered carbide material for 
cutting, heavy roughing and finishing 
of steel at increased rates of pro- 
ductivity on both high and low-speed 
machines has been announced by 
Kennametal, Inc. K21 has a Rockwell 
hardness of A-91.5 and high transverse 
rupture strength. 

For further information circle No. 1512 
on literature request card, page 36-B. 


Embossed Strip 


A new pattern designed strip steel 
has been announced by Pittsburgh 
Steel Co.’s Thomas Strip Div. The 
patterns are rolled into cold rolled 
strip steel in almost any design that 
can be drawn on a piece of paper. The 


strip can be supplied in plain uncoated 
steel or electrolytically coated with 
copper, brass, nickel, chromium, zin 
or lead alloy. It can be hot dip coated 
with lead alloy or tin, and lacquer 
coated. Strip is being produced in 
widths up to 18 in. and in a range of 
thicknesses from 0.010 to 0.125 in 
depending on the pattern, the type of 
coating and the finish required 


For further information circle No. 151% 
on literature request card, page 36-B. 


Low-Temperature Chamber 


Tenney Engineering, Inc., has an 
nounced the first self-contained table 


model low-temperature test chamber 
Measuring only 29% x 57 x 30% in 
and weighing but 450 lb., this model 
produces temperatures to 100° F 
and will dissipate 1000 Btu. per hour 


at --80° F. It also produces high tem- 
peratures to 212° F. The cascade sys 
tem of refrigeration is used. This 
system actually embodies two inter 
linked 
evaporator of one being the cooling 
element of the condenser of the se 
ond, The refrigeration tubing encir 
cles the 1 x 1 ft. work space instead 


refrigeration circuits, the 


of being arranged in a bank along one 
side as is customary. Heating is ac 
complished by nonglowing, low sur 
face-temperature heaters located in 
the rear of the chamber. 


For further information circle No, 1514 
on literature request card, page 36-B. 


Crucibles 

Electro Refractories & 
Corp. has announced large carbon 
bonded silicon carbide crucibles made 
to handle as much as 1100 Ib. of molten 
aluminum, They are three 
times the size of the customary pots, 
which hold only up to 400 Ib. of 
aluminum. These crucibles are manu 


Abrasives 


almost 


factured by an imprevement on the 
age-old pottery technique of spinning 
This imparts a laminated structure 
that increases the strength and flexi 
bility of the crucibles 

For further information circle No, 1515 
on literature request card, page 36-1. 


Heat Treating Fixtures 
Cambridge Wire Cloth Co. has an 
nounced the development of a new de 
ign for fixtures for annealing, car 
other 
bulk heat treating operations. Non 


burizing, carbonitriding and 
binding joints employ tubular rivets 


and loosely-fitting spacer sleeves to 


JUNE 1955; PAGE 23 











SOLID STEEL 
FRAME 





AIR CLUTCH 
OPERATED 


SIZES 300 TON 
TO 8000 TON 
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replace the welded, soldered and other 
fixed joints in heat 
treating trays. Specific allowances for 
thermal expansion 
provide free 


formerly used 

contraction 
of all joints 
The new 
design decreases the basket-load 
weight ratio. 5 


and 
movement 
during heating and cooling 


For further information circle No. 1516 
on literature request card, page 36-B. 


Bearing Alloy 
Brass & has 
announced a new, silvery white bear- 


Bunting Bronze Co. 
ing metal alloy developed for bearing 
installations in modern food processing 
machines. It combines satisfactory 
high 


resistance to corrosion and good ap- 


2 


anti-friction bearing qualities, 


pearance. The chemical composition of 
Bunting No. 183 is 63 to 67% copper, 
3% to 4%% tin, 3 to 5% lead, 6 to 
10% zine and 19% to 21% nickel. It 
has a tensile strength of 30,000 psi., 
yield strength of 17,000 psi., elonga- 
tion 8% in 2 in. and Brinell hardness 
of 95 

For further information circle No. 1517 
on literature request card, page 36-B. 


Cutting Fluid 
Carbide and Carbon Chemicals Co 
synthetic, water 
cutting fluid for increasing 
300 to 500% in 
The fluid forms a clear solu- 
tion with all proportions of water and 
this permits visibility of work being 
cut, formed or ground. Uncon H-660 
can also be used on carbon, alloy and 
stainless steels and nonferrous alloys. 


For further information circle No. 1518 
on literature request card, page 36-B. 


has announced a 
soluble 
life 


titanium 


tool machining 


Measuring Machine Speeds 
Development of a Celerimeter for 
the of very high ma- 
chinery speeds has been announced by 
Lake Erie Engineering Corp. It will 
give the straight-line speed of moving 
sections of fixed machinery and equip- 
ment. The Celerimeter is portable and 


measurement 


capable of measuring speeds ranging 
from 5 to 30,000 in The 
synchronous-motor indicator measures 
1/100 sec. intervals. The complete unit 
weighs 26% lb. and is supplied in a 
case measuring Y x 9 x 21 in 
ates on 110 volts, 60 cycles 


For further information circle No. 1519 
on literature request card, page 36-1. 


per min 


It oper 


Optical Pyrometer 

Light in weight and easy to use, the 
Mason Instrument Co. has announced 
the 1000 to 


is fully 


an optical pyrometer for 
2500° F. range. It 
and requires no 


portable 
connection of any 
kind. One pyrometer can monitor the 
temperature of any number of kilns or 
furnaces. The 9-in. long scale is easily 


read to within 10° F. in a matter of 


seconds by a simple brightness match, 
and a built-in calibrating 
sures accuracy 


meter as- 
The eyepiece can be 
focused. 

For further information circle No. 1520 
on literature request card, page 36-B. 


Spectrophotometer 

A new infrared recording spectro 
photometer for either quantitative or 
qualitative analysis has been an 
nounced by Baird Assoc. Design of the 
unit interchange of 


provides 1 min 


prisms. Use of four sodium 


chloride, 
fluoride and potassium bromide 


prisms 


calcium fluoride, lithium 
gives 


this model a spectral range of 1.5 to 





ARE YOU GETTING 
TOO MANY REJECTS 


dvete impreper 
finish? 


TUMBLING 
COMPOUNDS 
ARE YOUR SOLUTION 


Heavy Brass Plate 5 Ibs. 11.5 ozs. 


€ 


Finished in Lorco CAL 
and Lorco CO Compounds 


Send us your somple parts along with 
your biveprint specificotions. Let us 
prove to you that LORCO Compounds 
will increase metal finish, coler and 
luster while adhering to close toler 
once of low, micro-inch finishes. This 
moy apply to even you 
never before considered suitable for 
tumbling 


those parts 


We will accurately finish your parts 
and return them promptly with o de 
tailed processing report, without 
obligation. By arrangement, one of 
our engineers will personally heip 
you with any finishing problems in 
your plant 


Write today for your copy of ovr 
fact-filled Catalog which includes oa 
Rapid Application 


istics 


index, cheracter 
ond field data on all LORCO 
Compounds Inquire also about 
LORCO TUMBLING BARRELS e ond 
TUMBLING MEDIA 


LORD 


CHEMICAL CORPORATION 


2068 S$. QUEEN STREET 
YORK 5, PENNSYLVANIA 
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Looking for cheaper blast cleaning? 


PANGBORN BLAST CLEANS CHEAPER 
BECAUSE famous Pangborn Rotoblast 
cleans fast. Rotoblast throws a heavy 
volume of abrasive quickly over a large 
surface area. This speed of operation 
increases your rate of production, cuts 


operating expenses. 


 BLASTMASTER Barrel for batch cleaning 


PANGBORN BLAST CLEANS CHEAPER 
BECAUSE Rotoblast actually does a ter- 
rific job! Its uniform cleaning action 
economically produces a more desirable, 
brighter finish and allows more efficient 





use of high-speed machine tools in 
further processing. 


ROTOBLAST ROOM for miscellaneous work > 


PANGBORN BLAST CLEANS CHEAPER BECAUSE Rotoblast 
saves labor costs . . . because it requires less power to operate 
.. . because its versatility accommodates a wide range of work. 
Send for Bulletin 227 today. Write PANGBORN CORPORATION, 
1800 Pangborn Blvd., Hagerstown, Md. Manufacturers of Blast 
Cleaning and Dust Control Equipment. 


< ROTOBLAST "GO" Barrel for continuous-flow requirements 


Whatever Pangborn Rotoblast machine 
best suits your requirements... 


BLAST CLEANS CHEAPER 

evn | , * Z 
Rotoblast Blasimoster® Rotobles! Tebles Specicl Blast Rooms Senter Dust Molleabrasive 
& Continvovs-Fic Berrei & Toble-Rooms & Cobinets Control Equipment Shot & Grit 
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26 microns. It is claimed that the 
spectrophotometer will produce up to 
100 complete spectra in a 24 hr. period. 
For further information circle No. 1521 
on literature request card, page 36-B. 


Filter 

A new 800 gal. per hr. capacity 
filter with a new stainless steel-cloth 
bag element or porous stone has been 
announced by 
Bart - Messing 
Corp. The filter 
element is fas- 
tened to the hand 
tightened cover, 
and can be lifted 
out manually for 
quick and_ thor- 
ough washing. 
The portable fil- 
ter requires only 
50 in. of head 
room and meas- 
ures 32 in. in 
diameter at the base. All working 
parts are suspended underneath the 
tank to protect them from dirt and 
drippings. Units are constructed of 
extra-low-carbon stainless steel and 
are furnished complete with operating 
valves, motor and pump. 


For further information cirele No, 1522 
on literature request card, page 36-B. 


Induction Heater 

A low-frequency induction heater, 
which will handle magnesium billets 
or rectangular slabs up to 32 in. in 
largest section by 71 in. long, has been 
announced by Magnethermic Corp 
The heater will preheat magnesium 





billets for a 13,000-ton horizontal ex 
trusion press. The unit is rated at 
2000 kw., operates on 4160 volts, 3 
phase, 60 cycles and will heat up to 
10 tons of magnesium an hour 


For further information circle No. 1523 
on literature request card, page 36-B. 


Stripper 

Enthone, Inc., has announced a 
powder that speeds the action of acids 
for dissolving defective chromium 
and nickel from copper-base metals 
without injuring the base metals, It 
has been used successfully by manu 





facturers of radio and electronic 
equipment, household appliances, 
cameras, office and business machin- 
ery and automobile parts. This dry 
powder is added to certain acids to 
increase the rate of dissolving on 
nickel and chromium thousands fold 


For further information circle No. 1524 
on literature request card, page 36-B. 


Speed Indicator 

Sterling Electric Motors, Inc., has 
announced that the Speed-Trol varia 
ble speed drive can now be equipped 
with a direct pick-up electric Tachom 


eter. The device includes a signal 
generator and speed indicator. Stand 
ard calibration of the indicator is in 





revolutions per minute and it can also 
be furnished calibrated ir 


various 
units of production such as feet per 
minute, gallons per hour, cubic feet 
per minute. Speed-Trols are available 
in ratings from % to 30 hp. in stand 
ard, single, double or triple reduction 
drives, 

For further information cirele No. 1525 
on literature request card, page 36-B. 


Indicator 

A new precision indicator has been 
announced by the General Electric 
Co.’s Instrument Department. It is 
designed to scan a number of process 
variables by the use of a manual 
switching § ar- 
rangement on the 
front panel. The 
precision indica- 
tor may be used 
with provision 
for measuring up 
to 48 different 
circuits, or in 
conjunction with a multi-point strip 
chart recorder to obtain an intermit 
tent record, The instrument incorpo 
rates a magnetic standard to provide 
continuous measurement and stand 
ardization. It is available in two basic 
types, d.c. potentiometer or a.« 
bridge, and it can be provided as a 
single-point or multiple-point instru 
ment 


For further information circle No. 1526 
on literature request card, page 36-1. 
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Creep Resistance 
at 300-700 F. 


In this temperature range, use the 
thorium-containing alloys of magnesium 
Ihey are the only satisfactory metals 


which combine creep resistance with 
good strength and light weight 


For designers of high speed jet plane 

rockets, and guided missiles, this solve 

a problem. Formerly it was thought 
necessary to use heavy materials. They 
are less satisfactory than these mag 
nesium alloys 


Formerly available in the form of cast 
ing’ only, thorium containing Magnesium 
alloys now come in rolled sheet. BAP’s 
mill produces this sheet 


B&P engineers will help you redesign in 
magnesium. B&P offers the magnesium 
industry's most complete facilities for 
fabrication and assembly. Your inquiry 
will bring a descriptive booklet 


BROOKS & PERKINS, Inc. 
BOSS. LIGHTNESS PLUS! 
» 1958 WEST FORT STREET 
” DETROIT 16, MICH. 


JUNE 1955; PAGE 27 


pressed carbides, cutting tools, drawing 
dies, wear resistant parts. Metal Carbides 





Externally Upset OSTUCO Tubing 


saves 31% on processing 














improves mandrel life 


for Halliburton Oil Well Cementing Company 


a OSTUCO TUBING 


SEAMLESS AND ELECTRIC WELDED STEEL TUBING 
—Fabricating and Forging 
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A savings of 31% over previous manufacturing 
methods, was made possible by using externally upset 
OSTUCO Tubing as Wall Packer Mandrels in 
“Howco” Expanding Shoe Assemblies. These OSTUCO 
forgings eliminated a welding operation and 

reduced machining time and cost. One-piece fabrication 
greatly improved the useful life of the part. 


Compare your tubing costs with job-designed 
OSTUCO Tubing. Special-quality OSTUCO Tubing 
is manufactured to your individual requirements 

. . . formed to save processing time and waste. Fill 
all your tubing requirements on one order with 
OSTUCO'S unique single-source service. You'll 
eliminate interplant shipment, reduce error and 
speed delivery. Wire, write or phone OSTUCO for 
complete details, or submit blueprints 

for immediate quotation, 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 


Birthplace of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM © CHARLOTTE © CHICAGO 
(Ook Park} * CLEVELAND * DAYTON © DENVER * DETROIT 
(Ferndale) © HOUSTON © LOS ANGELES (Beverly Hills) 
LOUISVILLE © MOLINE © NEW YORK © NORTH KANSAS CITY 
PHILADELPHIA © PITTSBURGH © RICHMOND * ROCHESTER 
ST. LOUIS © ST. PAUL © SEATTLE © TULSA © WICHITA 
CANADA, RAILWAY & POWER ENGR. CORP., LTO 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 





1574. 


1536. Alloy Castings 

Data folders on two types of alloy steel 
castings. Composition, properties, harden- 
ability bands, uses. Unitcast 


1537. Alloy Steel 

32-page book on abrasion resisting steel. 
Properties, fabricating characteristics, 
uses. U. S. Steel 


1538. Alloy Steel 

Data book on the selection of the proper 
alloy steel grades for each manufactur- 
er’s needs heelock, Lovejoy 


1539. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Sroneutien, fabrica- 
tion, welding. Great Lakes Steel 


1540. Alloy Steel 

40-page book on applications of heat 
treated, special alloy steel. Jones & 
Laughlin 


1541. Aluminum 

12-page booklet on extruded shapes 
tube and pipe, coiled sheet, forgings and 
properties of aluminum alloys. Revere 


1542. Aluminum Cleaning 

48-page booklet gives practical tips on 
materiale and methods of cleaning nt 
num and magnesium. Oakite 


1543. Aluminum Finish 

Bulletin on new invisible finish for 
aluminum describes Alodine No. 1000 and 
includes flow sheet for immersion process 
American Chemical Paint 


1544. Aluminum Forgings 

12-page booklet on press forgings. im- 
pact extrusions and hand forgings. Prop- 
erties of aluminum forging alloys. Harvey 
Aluminum 


1545. Ammonia Atmospheres 
12-page bulletin B-52 on dissociated 
ammonia furnace atmospheres. Drever 


1546. Ammonia Dissociators 

Bulletin on dissociating process gives 
advantages of ammonia as controlled at- 
mosphere. Sargeant & Wilbur 


1547. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


1548. Atmosphere Furnace 
Information on mechanized batch-type 

atmosphere furnaces for gas cyaniding 
as carburizing, clean hardening or car- 
m restoration. Dow Furnace 


1549. Atmosphere Generator 
Bulletin on laboratory size dissociated 
ammonia generator. Boder Scientific 


1550. Atmospheres 

8-page Bulletin SC-155 discusses follow- 
ing controlled atmospheres: RX, DX, NX, 
HNX, AX. HX. Compositions, applica- 
tions, effects on steel, drawings of gener- 
ators. Surface Combustion 


1551. Barrel Finishing 

32-page handbook on compounds for 
descaling, deburring, coloring, metal 
cleaning and rust inhibition. Lord Chem 


1552. Basie Materials 


24-page booklet on Alundum, Cryste- 
lon, Magnorite, Norbide, zirconia, carbide, 


Centrifugal Castings 


1593. 


borides and other basic materials. Prod- 
ucts made from them are listed. Norton 


1553. Bearing Puller 


Folder on tool for extracting ball and 
roller bearings. Engineering Imports 


1554. Be-Cu, Wrought 

“Applications Unlimited”, collection of 
case histories on successful uses of 
wrought beryllium copper. Beryllium 


1555. Beryllium Copper 
Bulletin 1 on available alloys, condi- 

tions, tempers and tables of sizes and 

properties. Penn Precision Products 


1556. Bimetal Applications 

36-page booklet, “Successful Applica- 
tions of Thermostatic Bimetal”, describes 
22 uses. W. M. Chace 


1557. Black Oxide Coatings» 

8-page booklet on black oxide coatings 
for steel, stainless steel and copper alloys 
Du-Lite 


1558. Blackening Compounds 

Bulletin on blackening compounds for 
ferrous alloys to AMS Spec 2485. Swift 
Industrial Chemical 


1559. Boiler Refractories 

New 20-page bulletin on boiler refrac 
tories discusses basic requirements of re 
fractories, what causes refractories to fail 
kinds of insulating firebrick. Refractorics 
Div., Babcock & ileox 


1560. Brass 

New 2-page pocket-size booklet on 
brass rod mill products. Weight tables 
specifications. Titan Metal Mfg 


1561. Brass Tubing 


Bulletin om seamless, brazed and lock- 
seam tubing in brass and copper. H & H 
Tube and Mig 


1562. Brazing 


Folder on low-temperature brazing tells 
how to boost brazing production. Handy 
& Harman 


1563. Brazing 

Bulletin 124—on salt bath brazing proc- 
ess—shows how it is possible to substi 
tute brass for copper and develop joints 
of adequate strength for most steel as 
semblies. Ajax Electric 


1564. Brazing Titanium 


Data sheet on use of a new flux for 
brazing titanium. Handy & Harman 


1565. Bronze 

Folder gives tables of properties, uses 
forms and other data on phosphor 
bronzes. Chase Brass & Copper Co 


1566. Buffing Compounds 


Bulletin B-7 lists various compounds 
and gives applications. Apothecaries Hall 


1567. Bulb Thermometers 


44-page catalog covers selection data 
recorders and indicators, controls, psy 
chrometers, bulbs, tubing and fittings 
Minneapolis-Honeywell 


1568. Burners 

8-page reprint No. 43 on Method for 
Improving Temperature Uniformity in 
Furnaces. North American Mfg 


1569. Carbides 


84-page catalog of sintered carbides, hot 


Cut-Off Wheels 


pressed carbides, cutting tools, drawing 
dies, wear resistant parts. Metal Carbides 


1570. Carbon Control 
Technical report on instrument for 
control of corken potential of furnace 
atmospheres. Lindberg Eng'g 


1571. Carbonitriding 

Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening. Ameri- 
can Gas Furnace 





1535. High Strength 
Steels 

This 48-page booklet is a dis 
cussion of the nickel-copper, 
hig® strength, low alloy steels 
sold under various trade names, 
such as Cor-Ten, Mayari-R, Yo- 
loy and others. Compositions 
range fom 0.40 to 2.00% nickel 
and from 0.25 to 1.30% copper 
Other alloying elements used are 


wICKEL-“ oprer 


" sTRENGTH 
STEELS 


no 


,Oow auo’ 





manganese, silicon, phosphor 


us, sulphur and in some types 
small amounts of chromium and 
molybdenum. Tensile strength is 
70,000 psi. min., yield point, 
50,000 psi., min., 
tion in 2 in. is 22%. Cold form 


and elonga 


ing, hot 
punching 


forming, machining, 
shearing and weld 
ing are discussed, A large sec 
tion of the booklet deals with 
the corrosion resistance of the 
copper-nickel steels. Advantages 
of these steels are cited. Appli 
cations in railroad cars, trucks, 
busses, ships, mining and con 
struction equipment, bridges, 
agricultural equipment and 
others are discussed and illus 
trated.—International Nickel Co 











1572. Carburizing 

Data folder on Aerocarb E and W 
water-soluble compounds for liquid car 
burizing. Case depth vs. time curves. Per 
cent carbon and nitrogen penetration 
curves. American Cyanamid 


1573. Cemented Carbides 
16-page bulletin gives mechanical and 

physical properties of carbides for tools 

and high-temperatures. Kennametal 
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How Signode Steel Strapping Co. tempers 


650 feet of steel strap every minute 


At the Signode plant in Sparrows Point, 
Md., turning out up to a thousand miles of 
steel strap daily calls for fast, efficient pro- 
duction line techniques. One highly impor- 
tant phase in the final processing is the 
tempering bath. Here, Signode called on 
Kemp Engineers to supply the 15 ton, gas- 
operated Immersion Melting Pot shown 
above. Now steel strap is uniformly tem- 
pered at the rate of 650 feet per minute. 


Kemp Offers More Advantages 
By installing Kemp Immersion Heating, 
Signode benefits in many ways. Unlike 
underfired pots, Kemp pots are not subject 
to periodic and expensive shutdowns 
won't crack or break. They operate con- 


KEME 


jMORE 
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tinuously at maximum heating efficiency 
with a substantial savings in fuel costs. 
Offer a greater heating surface, faster heat 
recovery, lower dross formation, even lower 
room temperatures. At the same time, this 
Kemp unit enables Signode to eliminate 
costly temperature override and open flame 
fire hazards. 


Let Kemp Solve Your Problems 

These same advantages apply to all types 
of melting or heating operations. Whether 
you are engaged in tempering, annealing, 
descaling, coating, etc., you can rely on 
Kemp Immersion Heating. Why not find 
out how Kemp Engineers can help you, 
save you money? 


y 


CARBURETORS + 
ATMOSPHERE & INERT GAS GENERATORS 
ADSORPTIVE DRYERS + SINGEING EQUIPMENT 





For more complete facts and technical 
information, write for Bulletin IE Tl tex 
C. M. KEMP MFG.CO., 405 East Oliver 
St., Baltimore 2, Maryland. 


IMMERSION MELTING POTS 


BURNERS + FIRE CHECKS 





1574. Centrifugal Castings 
Booklet on spun centrifugal castings of 

bronze for liners, rings, rolls, sleeves 

bushings. American Non-Gran Bronze 


1575. Charging 
12-page brochure on eight models of 


charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


1576. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint- 
base treatment of nonferrous metals 
Allied Research Products 


1577. Cleaners 
Bulletins on di-phase cleaners, specifi- 
cations, equipment, advantages. Solventol 


1578. Cleaning 
Data on chemical for removing scale 
rust and paint from ferrous alloys. Kelite 


1579. Cleaning Aluminum 
12-page bulletin on cleaning process 
for preparing aluminum and magnesium 
for welding. Northwest Chemical 


1580. Coatings 
New folder on adhesives, coatings and 
sealers for joint-sealing, bonding and 


protecting sheet metal. Minnesota Mining 
and Mfg. Co 


1581. Continuous Cast Bronze 

12-page bulletin on properties and uses 
of continuous cast bronze rod and tube 
American Smelting & Refining 


1582. Controller 

New 12-page bulletin 5A-13 on pneu 
matic indicating controller for control of 
process variables. Forboro 


1583. Controllers 

Bulletin 1060 on millivoltmeter con- 
trollers gives specifications and models 
Minneapolis-Honeywell 


1584. Controllers 

16-page educational bulletin No. 9 give 
data, operation diagrams, schematic draw- 
ings of capac itrols. Wheelco Instruments 


1585. Controllers 

Data sheet m indicating pyrometri« 
controllers proportioning controllers 
portable controllers, pyrometer accesso 
ries. West Instrument 


1586. Controls 

Bulletin 2101 on application of Honey 
well temperature controls, limit control 
valves and combustion safeguards to 
Maxon Premix industrial gas burner 
Minneapolis Honeyu ell 


1587. Copper Alloys 

New 48-page book contains table of 
alloys with composition, typical uses 
general, working. mechanical, electrical 
properti« hardness, ASTM specification 


number Revere 


1588. Copper Alloys 


40-page book on eleven copper allo 
Properties, cleaning, annealing. Seymour 


1589. Corrosion Data 
Data Card 160 gives comparative r« 
istance to various corrosive media of 


several stainless steel Babcock & Wilcoa 


1590. Corrosion Resistance 

20-page bulletin on copper alloys for 
corrosion resistance. Table gives applica 
bility in 150 media. Ampco 


1591. Creep Testing 
6-page bulletin diagrams and describe 
dynamic creep testing machine. Iny Co 


1592. Creep Testing 

Data on operation and instrumentation 
of Arcweld lever arm creep testing ma 
chime Minneapolis Honeywell 


1593. Cut-Off Wheels 

Folder ives data operating suggestions 
and ad recommendations a cut-off 
wheels. Manhattan Rubber Div 


1594. Cutting Oil 

Facts on more efficient and economical 
—_— operation through use of right lu 
wricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


1595. Cutting Tools 

36-page booklet analyzes and compares 
carbon, high speed, cast alloy and carbide 
tool materials. Allegheny Ludlum 


1596. Degreaser 

40-page book on properties and use of 
wichiaretnatvne Methods of handling 
and safety measures. Niagara Alkali 


1597. Degreasing 
New bulletin 953-1 on vapor degreas 


ing, and advantages. Equipment. Ramco 
Equipment 


1598. Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main 
tenance of equipment. Circo Equipment 


1599. Demineralizer 
New 20-page catalog on demineralizer: 
which heat up to 2500 gal. per hr. Dimen 


sional and performance data. Barnstead 
Sull & Sterilizer 


1600. Descaling Stainless Steel 

Bulletin 25 on descaling stainless steel 
and other metals in molten salt. Hooker 
Electrochemical 


1601. Design of Dies 

32-page bulletin on design of dies for 
upset forging. Also rules for upsetting 
and examples of forgings. Ajax Mig 


1602. Die Casting 

Bulletin on high-pressure hydraulic 
die casting machine. Convertible from hot 
metal to cold chamber machine. Cleve 
land Automatic Machine Co 


1603. Die Casting 
Booklet on “High-Speed Precision Die 
Casting Machines Reed-Prentice 


1604. Die Castings 

Set of five design standards for toler 
ances on die castings of zin« 
magnesium and coppe 
Casting Institute 


1605. Die Steel 

Bulletins on air-hardening. high-car 
bon, high-chromium die steel containing 
ulphide additives. Latrobe 


1606. Dryers 

24-page bulletin No. 222 show 
tions of air drying equipment in 
industries. Pittaburgh Lectrodry« 


1607. Electric Furnaces 
New bulletin on electric heat trea 

furnaces gives summary of progre 

furnace developments. Holcroft 


1608. Electric Furnaces 
Brochure on electric heat treating 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


1609. Electric Melting 

Bulletin 527 on compact are furnace 
Melt time and power consumption fo 
four alloys. Detroit Electric Furnace 


1610. Electron Microscope 
New 20-page booklet on special feature 
and uses of electron mic roscope. RCA 


1611. Embossed Stainless 
Folder on cost advantages, end use ad 


vantages and extra dividends 


Metals 


1612. Extrusion Presses 
8-page bulletin on aluminum extru 


aluminum 


American Die 


Rigid ed 





Luster-on 


The original 
bright conversion 
coating for zinc and 
cadmium 


NOW PROUDLY 
OFFERS ALUMINUM 
PROTECTION 


in either clear or colored finishe 


WW 


Luster-on 


Aluminum 
Cealer 


Replaces anodizing where hardness 
is not prime factor 


Can be used as a finished treatment 


or as a paint base 


Gives salt spray resistance to 600 


hours 


Applies easily in one dip at room 
temperature 


Adheres well, does not leach easily 
Offers extreme economy of use 


Send samples for free laboratory treatment. See 


superior results with your own eyes 


0 (Lemioal 


CORPORATION 


70 WALTHAM AVENUE, SPRINGFIELD 9, MASS 
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UNIGRAIN. 


thin strip brass 
for 
deep drawing 


\ 


Fine Grain Finish 


Somers Brass Company is pleased to 
announce the availability of a new, 
unique annealing process which makes 
possible a uniform fine grain of less 
than .010 mm. which can be drawn to 
full 40% elongatian. 

Developed in cooperation with the 
Selas Corp. of America this new pro- 
cess makes it possible to deep draw 
Somers THIN STRIP and still obtain a 
fine grain which is easily buffed to a 
brilliant finish. 


And this new Selas Furnace provides 
high production as well as close control 
of temper and uniformity. It is typical 
of the modern equipment with which 
Somers produces copper, brass and 
other alloys to rigid specifications 
between .010” and 00075". 


if you have a problem with thin strip, 
let Somers experience help you. Write 
for confidential data blank or field 
engineer. 


Uniform fine grain 
size of Somers eyelet 
bross—less than 010 
mm. (7 5X). 





of EXACTING STAN DARDs On 
‘y 


Somers Brass Company, Inc. 
WATERBURY, CONN. 
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presses describes the process and presses 
at work. Watson-Stillman 


1613. Fabrication 

Booklet on welded steel heavy fabrica- 
tion pictures and describes how various 
products are made. R. C. Mahon 


1614. Fans 


20-page catalog on forward curve and 
backward blade ventilating fans. General 
Blower Co 


» . 
1615. Fasteners 

New bulletin on die-cast zin« 
wing nuts and screws, cap nuts 
round head thumb nuts and 
screws. Gries Reproducer 


1616. Ferro-Alloys 

32-page book tells how ferro-alloys are 
made and how they are used. Electro 
Metallurgical Co 


1617. Filters 


Bulletin on application of industrial 
filters to oil quenching process. Experi 
ence with two applications. Industrial 
Filtration Co 


1618. Finishing 

Two 8-page bulletins on dip tank and 
flow coat finishing describe processes, ad 
vantages and disadvantages of two prox 
esses. Du Pont Finishes Div 


1619. Finishing 

Six bulletins describing finishing com 
pounds for stainless steel, aluminum 
other metals. Apothecaries Hall 


1620. Finishing 


Bulletin 531 on silicone-base heat 
resistant finish. Midland Ind. Finishes 


1621. Flame Hardening 

New 20-page catalog on flamatic hard 
ening machines and allied equipment 
Cincinnati Milling Machine Co 


1622. Flow Meters 


Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng'g 


1623. Forging Hammer 

New 20-page catalog on design features 
and uses of electro-pneumatic hammer: 
Lobdell United Division 


1624. Forging Hammers 
2A-page brochure describes construction 
and use of steam drop hammers. Erie 
Foundry 


1625. Forgings 

Folder on large forgings of carbon and 
alloy steel. Struthers Wells Corp., Titus 
ville Forge Diw. 


1626. Forgings 

94-page book on die blocks and heavy 
duty forgings. 20 pages of tables. A. Fink! 
& Sons 


1627. Foundry Coatings 

Data on colloidal graphite for mold 
washes, pattern coatings, core coatings 
chill coatings. Acheson Colloids 


1628. Furnace Controls 

22-page booklet on instruments and 
controls for heat treating furnaces. Hays 
Corp. 


1629, Furnace Fixtures 
16-page catalog on baskets, trays, fix 

tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp 


1630, Furnace Maintenance 

16-page “Maintenance Guide for Elec 
tric Heat Treating Furnaces” on preven 
tive program. Hevi Duty Electric 


1631. Furnaces 


Folder describes complete set up for 
heat treatment of small tools, including 
draw furnace quench tank and high tem 
perature furnace. Waltz Furnace 


alloy 
rivets 
thumb 


1632. Furnaces 

4-page book describes gas and electric 
furnaces and applications. Four basi 
types of atmospheres. Glossary of heat 
treating terms. Westinghouse 


1633. Furnaces 


Data on electric furnaces of top or side 
loading types. Lucifer Furnaces 


1634. Furnaces 

Bulletin on specially designed continu- 
ous production furnaces for brazing, sin 
tering, bright annealing, heat treating 
bar heating, melting, forging. Harper 
Electric Furnace Corp 


1635. Furnaces 

44-page Catalog 112 features furnaces 
for hardening, tempering, carbonitriding 
forge heating, sintering, annealing and 
toot heat treating. Also atmosphere gen 
erators and ammonia dissociators. C 
Hayes 


1636. Furnaces 

16-page Bulletin 135 on industrial fur 
naces and atmosphere generators. Cor 
tinuous systems. Continental 
Engineers 


1637. Furnaces 


Catalog on furnaces for tool room ar 
general purpose heat treat 


1638. Furnaces 


Folder on new sizes, specifications for 
soft metal reverberatory furnaces. Eclipse 
Fuel Engineering 


1639. Furnaces, Heat Treating 
32-page catalog on high-speed gas fur 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 

hardening. Charles A. Hones 


1640. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co 


1641. Fused Silica 

Folder on fused silica which is resistant 
to high temperatures, thermal shock 
acids and has high electrical insulating 
value. Amersil 


P . 
1642. Gages 

Data sheets on vacuum gages, direct 
reading, continuous measurement, contro! 
circuits. Consolidated Vacuum 


1643. Gamma Radiography 

12-page booklet on setting up and ope: 
ating a — radiography installation 
Technical Operations 


Industrial 


Cooley 


1644. Gamma Radiography 

8-page catalog on gamma-ray radiog 
raphy with radioactive cobalt 60) and 
iridium 192. Mitchell Radiation Products 


1645. Gas Generator 

Bulletin G-16A on gas-fired and electric 
endothermic generators. Specifications 
Ipsen Industries 


1646. Globar Furnaces 

Bulletin 153 describes nine types of fur- 
nace using silicon carbide heating ele- 
ments for temperatures to 2600° F. Hevi 
Duty 


1647. Gold Plating 
Folder on salts for bright gold plating 
Equipment needed. Sel-Rex 


1648. Graphite 

6-page revised bulletin No. 435 on col- 
loidal graphite for surface coatings and 
impregnation. Acheson Colloids 


1649. Graphite 
New 2-page brochure on significance 
of graphite as electrodes, anodes, molds 


and specialties in electrometallurgy and 
electrochemistry. Great Lakes Carbon 


1650. Graphite Molds 


Data on two types of molds for casting 








magnesium, steel, copper, brass and other 
metals. National Car 


1651. Graphitic Tool Steels 

48-page booklet on heat treating data. 
properties and 46 specific applications of 
graphitic tool steel. Timken 


1652. Grinding Magnesium 
Data on how to grind and polish mag- 
nesium alloys incinden grinding wheel 
recommendations, procedures, dust col- 
lection and safety precautions. Norton 


1653. Handling Devices 
Pamphlets on clamps for lifting and 
handling. Their application to various in- 
dustries. Merrill Bros 


1654. Hard Surfacing 

40-page hard facing manual tells what 
metals can be hard faced, how to select 
right hard facing material, lists step-by- 
step procedures and industrial applica- 
tions. Haynes Stellite 


1655. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


1656. Hardness Tester 

Bulletin on hardness tester for all reg- 
ular and superficial Rockwell tests. Kent 
Cliff Div orsion Balance Co 


1657. Hardness Tester 
Literature on Brinell testing machines 
Detroit Testing Machine Co 


1658. Hardness Testers 

20-page bulletin on models, applications 
and how to use superficial hardness test- 
ers. Wilson Mechanical Instrument 


1659. Heat Treating 

Loose leaf data sheets on heat treating 
oils, salts, carburizing compounds. Park 
Chemical 


1660. Heat Treating 

8-page bulletin on continuous heat 
treating. Flow diagrams, equipment. Sur- 
face Combustion 


1661. Heat Treating 

New 20-page catalog on the Homocarb 
method with Microcarb atmosphere con- 
trol for heat treatment of steel. Leeds & 
Northrup 


1662. Heat Treating Baskets 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wireter 


1663. Heat Treating Belts 
Catalog of conveyor belts and data for 
their design, application and selection 
Ashworth Bros 


1664. Heat Treating 


Rquipenene 
4-page folder on 17 different types of 
industrial heat treating equipment. Fer- 
guson Equipment Corp 


1665. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


1666. Heat Treating Guide 
Chart guide constructed on slide rule 

principle for simplified hardening and 

drawing of tool steels. Carpenter Steel 


1667. Heat Treating Pots 

Bulletin 110 gives data on sizes and 
shapes of cast nickel-chromium solution 
pots. Fahralloy 


1668. Heaters 

New folder on uses and various forms 
of fused quartz radiant heaters. Cleve- 
land Process Co 


1669. Heating Elements 


24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 


on physical and electrical specifications 
for various sizes. Globar Div 


i670. High Alloy Castings 

New 16-page bulletin, No. 3354-G, gives 
engineering data concerning castings used 
for resisting high temperatures, corrosion 
and abrasion. Bassler Co 


1671. High-Speed Steels 

New bulletin on free machining tool 
steels and die steels. Descriptions. com- 
position, heat treatment Vanadium- 
Alloys Steel 


1672. High-Speed Tools 

Folder on forged high-speed steel tools 
Nelco Tool Co 
1673. High-Temperature Belts 


New bulletin on belts of high-tempera 
ture alloy for heat treat furnaces. Electro 


Alloys Div 

1674. High-Temperature Belts 
a -pame bulletin on metal 
belts ickwire Spencer 


1675. 


conveyor 


High-Temperature 
Steels 

87-page book on factors affecting high 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 high-temperature steels. U.S. Steel 


1676. Hydrogen Atmosphere 
Bulletin on equipment for supplying 
hydrogen with oxygen content less than 


one part per million and dew point to 
70° F. Baker & Co 


1677. Impact Testing 
Bulletin on machine for Izod, Charpy 
and tension testing. Riehle 


1678. Induction Heating 

New 12-page bulletin on low-frequency 
(60-cycle) induction heating furnace for 
nonferrous metals. Magnethermic 


1679. Induction Heating 

12-page bulletin B-6519 on motor gen- 
erator sets, r.f. generators, work stations 
handling equipment. Westinghouse Elec- 
tric 


1680. Induction Heating 
60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


1681. Induction Heating 

36-page bulletin on high-frequency in- 
duction heating unft for brazing, harden 
ing, soldering, annealing, melting and 
bombarding. Lepel 


1682. Induction Heating 

12-page Bulletin 13-A on high frequency 
induction furnace for forging, upsetting 
— . annealing, hardening. Ajax 
Llectrothermic 


1683. Induction Heating 


Control 
New Bulletin HT-1 on automatic tem- 
perature control for induction heating 
equipment. Types of control, components 
of pptectien eaters. Minneapolis-Honey 
we 


1684. Industrial Fans 

Catalogs on various kinds of industrial 
fans exhaust, multiblade, backward 
curve, for high temperatures. Garden 
City Fan 


1685. Insulation 
4-page industrial products catalog on 


insulations, refractory products, and oth- 
ers. Johns-Manville 


1686. 


Interference Microscope 

Bulletin B-602 describes new Zeiss in 
strument for fast nondestructive exami- 
nation and photography for wave-length 


measuri surface finishes in the order 
of one millionth of an inch down to 300 
Angstroms. Boder Scientific Co 





Model KMB 1200 — KDH 130 


Kinney Vacuum Pumps are 
widely used in all phases of 
vacuum metallurgy to provide 
the fast pumpdown, rapid re- 
covery, and long dependable 
service required for high speed 
production of gas-free ingots. 

Kinney Vacuum Pumps 
range in size from the 2 cu. ft. 
per min, unit to the 780 cu. ft. 
per min. model. Send for Cata- 
log 425 which provides infor- 
mation on the complete Kinney 
line, including the revolution- 
ary new KMB two stage Me- 
chanical Booster Pump, Write 
Kinney Manufacturing Divi- 
sion, The New York Air Brake 
Company, 3564 Washington 
Street, Boston 30, Mass. or 
consult the competent Vacuum 
specialists at our District Offices 
— in Boston, New York, Phila- 
delphia, Cleveland, Chicago, 
and Los Angeles. Inventory 
and shop facilities are avail- 
able at Los Angeles. 
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High cooling rate through the criti- 
cal temperature range. To develop 
maximum physical properties, vari- 
ous carbon and low alloy steels 
require higher cooling rates than 
provided by conventional mineral 
type quenching oils. Shell Voluta 
Oil 23, because of its initial cooling 
rate, helps develop these desired 
properties in such steels. 


Versatility of Use. Shell Voluta Oil 
23, because of its high cooling rate, 
helps to obtain uniform properties 
with any steel of variable harden- 
ability. It works equally well at 
normai (120-150°F ) oil temperatures 
and in hot-quenching operations 
with oil up to 250°F. 

Quenching from cyanide into 
Shell Voluta Oil 23 gives exception- 
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NOW 


a high-speed Quenching Oil 
that gives all-purpose performan 





Here’s why metal-working plants everywhere 
are changing to Shell Voluta Oil 23 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 








at 


Ex 


Pre ike 


‘ 


ally clean part surfaces... often 
eliminates the need for after-quench 
cleaning. 


The cooling rate of Shell Voluta 
Oil 23 is high through the critical 
range, while its rate of cooling 
during martensitic transformation 
is essentially that of conventional 
oil. This combination is ideal for 
minimizing distortion tendencies. 


Stability in Service. Extreme resis- 
tance to sludging and viscosity 
change has been achieved through 
the careful selection of well-refined 
base stocks and the use of special 
additives. Shell Voluta Oil 23 stays 
the same physically AND retains its 
high cooling rate. Write for further 
details. 












1687. Joining 
Folder on Koldwelding tool and how 


it may be used for lap and butt welds. 
Utica Drop Forge 


1688. Joining Stainless 
24-page booklet on various welding 
methods, soldering, brazing, flame cutting 


and are cutting of stainless. Crucible 
Steel 


1689. Laboratory Supgeee 

Instruments and apparatus for control, 
research, development laboratories. Har- 
shaw Scientific 


1690. Leaded Steels 

Folder on lead-bearing, cold finished 
bars which machine about 80% faster 
than B1113. LaSalle Steel 


1691. Light Metal Heating 


New booklet on ovens for heat process- 
ing of aluminum, magnesium and titan- 
ium. Michigan Oven 


1692. Lubricant 


Literature on anti-seize molybdenum 
disulfide lubricant. Bel-Ray 


1693. Machining Copper 
32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 
40 copper alloys. American Brass 


1694. Machining Copper 
12-page bulletin on machining proper- 
ties, practices, feeds, speeds, tool design 
Ampco 

1695. Machining Steels 


Guide to selection of fastest machining 
steels. Ryerson 


1696. Magnesium 


8-page folder on facilities for ey 
of magnesium and titanium. Brooks 
Perkins 


1697. Magnesium Applications 
69-page book gives 54 case studies on 
uses. Dow Chemical 


1698. Malleable Iron 

12-page Bulletin 5797 on electric-fur- 
nace annealing of malleable iron. Gen- 
eral Electric 


1699. Mechanical Cleaning 

12-page catalog of wheel brushes gives 
design, specifications, speeds at which 
they may be used. Fuller Brush Co 


1700. Melting Aluminum 
Bulletin 310 on furnaces for melting 
aluminum. Lindberg Eng'g 


1701. Melting Furnaces 

28-page catalog on Heroult electric 
melting furnaces. Types, sizes, capacities, 
ratings. American Bridge 


1702. Metallurgical Products 
Chart of typical chemical analysis and 
commercial uses of zirconium oxides 
silicates, soluble salts, metallurgical and 
foundry alloys. Titanium Alloy Mfg 


1703. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co 


1704. Micropolishing 


10-page brochure on units for polishing 
coils, blanks and sheets. Murray-Way 


1705. Microscopes 


Catalog on metallograph and several 
models of microscopes. United Scientific 


1706. Microscopes 

8-page booklet No. 5 on research mi- 
croscopes, stages, illuminators and other 
accessories. American Optical 


1707. Microscopes 

22-page catalog describes microscopes 
featuring ball bearings and _ rollers 
throughout the focusing system and a 


low-position fine adjustment, providing 
comfortable operation. Bausch & Lomb 


1708. Mill Equipment 


Profusely illustrated journal featuring 
facilities available for production of roll- 
ing mills, steel castings and steel rolls 
Continental Foundry Machine Co 


1709. Monel 


New booklet on engncering properties 
of cast Monel. International Nickel Co 


1710. Nickel Alloy 
32-page booklet, Equipping the Pickle 
ouse, on use of Monel, its corrosion re- 
sistance, strength and ductility. Interna- 
tional Nickel 


1711. Nickel Alloys 


Wall chart gives engineering properties 
of nickel alloy wire, rod and strip. In- 
cludes Monel, Inconel, Incoloy and nickel- 
clad copper. Alloy Metal Wire Co 


1712. Nickel Chromium Steels 

8-page bulletin with 28 charts on com- 
position, heat treatment, transformation 
characteristics and mechanical properties 
of the standard nickel-chromium steels 
International Nickel 


1713. Nickel Plating 


Booklet on bright nickel plating proc 
ess. United Chromium 


1714. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing 
Magnetic Analysis 


1715. Oil Filter 

8-page folder 201 on multi-cartridge oil 
filters describes complete line. Houdaille- 
Hershey 


1716. Oil Quenching 


8-page brochure tells in detail how 
carbon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


1717. Ovens 

16-page bulletin No. 53 on various types 
of core and mold ovens, special ovens and 
heat treating furnaces. Carl Mayer 


1718. Ovens 

New Bulletin 10-S on cabinet ovens de- 
scribes those for use with gas, electric 
and steam heat for temperatures to 600 
F. Young Brothers 


1719. Phosphate Coating 

12-page “Phosphate Coating Chemicals 
and Processes” gives data on paint bond 
ing, rust proofing, protecting friction sur 
faces, improving drawing and extrusion 
American Chemical Paint 


1720. Pickling Baskets 

12-page bulletin on mechanical pick 
lers, crates, baskets, chain and accessories 
Youngstown Welding & Eng'g 


1721. Pickling Baskets 


Data on baskets for degreasing, pick 
ling, anodizing and plating. Jelliff 


1722. Pipe and Tubing 
68-page book on pipe and tube making 
answering many pertinent questions on 
tube mill operation and production. En 
gineering data and specifications. Yoder 


1723. Plate Fabrication 

New 12-page bulletin on experience 
and facilities for steel and alloy plate 
fabrication. Downingtown Iron Works 


1724. Polishing Materials 
20-page booklet includes samples of 
emery, aluminum oxide and silicon car 
bide papers and 12 polishing cloths 
Buehler Ltd 


1725. Powder Metallurgy 
New literature on advantages in powder 
(Continued on p. %-A) 
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(Continued from p. 35) 
metal parts. Flow chart of fabrication by 
process. Hoeganaes Sponge Iron Corp 


1726. Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 


1727. Precision Casting 
12-page book on alloy selection and de 
sign for precision casting. Arwood Pre 
cision Casting 


1728. Precision Castings 


16-page bcoklet 
and properties 


includes composition 
of carbon, low alloy, stain 
less, high temperature and tool steel pre- 
cision castings. Crucible Steel 


1729. Presses 

New 6-page bulletin on 150-ton multi 
Jurpose, triple action metalworking press 
Sesleme and specifications Hydraulic 


Press Mfg 
1730. Pure Metals 


Data sheets on vacuum melted cobalt 
copper, iron and nickel. Vacuum Metals 


1731. Pyrometer Supplies 
New edition of 56-page bulletin P1238 
on thermocouples and pyrometer acces 
sories. Engineering data on selection and 
installation. Bristol Co 
1732. Pyrometers 
2-page Bulletin 713 on indicating and 
controlling pyrometer Functional dia 
grams of installation General Electrix 
1733. Quench Agitation 
32-page booklet on 1 to 500 hp. mixers 
construction operatior 
Mixing Equipment Co 


1734. Quenching 

(4-page book tells what happen 
Steel is heated and 
quenching media, quenching practice 
interrupted quenching and cooling meth 


ods. E. F. Houghton 


1735. Quenching 

New bulletin No. 11 on quenching oil 
ilso discusses advantages of quench agi 
tation. Sun Oil Co 


1736. Quenching 

Bulletin 120 on use of heat exchangers 
to provide heat control in quenching 
bath. Niagara Blower 


1737. Quenching Oil 

10-page book on new oils for the 
quenching process gives results on hot 
wire quench test and in plant operation 
Sinclair Refining Co 


ipplications 


when 
cooled de cribes 


1738. Quenching Oil 

New book on mechanism of quenching 
properties of quenching mediums, cooling 
curves. Gulf Oil 


1739. Radiation Protection 
12-page booklet on films for determi: 

ing amount of radiation. Used in researc! 
laboratorie nondestructive testing lab 
oratories. Du Pont 
1740. Reeorder 

bulletin on potentiometer and 
resistance bridge recorder. Thermo Ele: 
tric Co 


1741. 


5-page 


Refractories 


Identification guide shows colors that 
identify the various types of basic r« 
fractory brick and lists ramming mix« 
bonding mortar and furnace grair 
Kaiser Aluminum & Chemical 
1742. Refractories 

New 24-page bulletin on physical 
che | properties of super refractori« 
Application Refractorie D Carbor 

na 7 
1743. Refractories 

8-page bulletin on operating practice 
with basic-lined cupola give idvantage 
ind |! 


ec! ik of basix lag ter 


Resistance Testing 


julletin 100 on production tester for 
measuritr electrical resistance. Rub 
1745. Restorer 

8-page catalog R-22 on restorer f ke 
tect ind correcting thermocouple « 
cuit failure. Peerless Electric Co 
1746. Roll Formed Shapes 

2A-page Bulletin 1053 on designing 
forming and producing shapes from fer 
rous and nonferrous metals. Roll Forme: 


Products Co 


1747. Roll Forming 
julletin 854 on roll forming of « j 
American Roller Die Cor; 


rolled shape 


-~ . 
1748. Rust Preventives 

12-page bulletin on water-soluble rust 
preventive. Production Specialti« 


1749. Salt Bath Furnaces 
Data on salt bath furnaces for batcl 
and conveyorized work. Upton 
1750. Sand Control 
32-page book on defects and trouble 
in foundry and how to remedy throug! 
sand control. Claud S. Gordon Co 








175i. Saws 
Catalog C-53 describ« 5 


metal-cutting saws. Armstron 
7 = 6 > Be pe 

1752. Sheet Polishing 
Discussion of new technique 

metal polishing. Acme Mfg. Cz 


1753. Shell Molding 
8-page booklet No. 2462 o1 
hell molding syst 
440 molds per hour. Link-Belt 





i 


1754. Shotblasting 
16-page “Primer on the Use of 
Grit Problem if blast ‘ 


ns. Hickman. W ia? 


Silver Brazing 


i8-page manual on all pect 
pra g pplications and | Die 
can Platir “ 

_—_ . 
1756. Sodium 

Ne , e bool 

r lispersed f ‘ A 
ire eT ed il 

idvantage Etl ( 
1757 Spectrograph 

16 cata (> 1es« t 
pectrog t f pre m an 
re Asi 
1758. Spectrograph 
pectrograph, med , 
trapl and le ete f 
ina B ch & Il i 
1759. Stainless Casting 
8-page bulletin é ‘ 

} x ‘ 4 i 
dit Waukesha Fous 
1760. Stainless Casting 
20-page booklet } " how 
‘ ropert nd ‘ 
catior ( ruobtle te 


1761. Stainless Pipe 


julletin TB-356 give me 

g and joining stainie pe. D 
ind weights of various type I 
W vu 0 
1762. Stainless Steel 

SJulletin shows plate forgin 
tank heads, flangs« G. O. Carl 


1763. Stainless Steel 
Slide chart. Set top at a ce 


iting operation pottor } 





of eact tandard grade. © 
neat eating and oT 
‘ (Carpenter Stee 
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liams 
waning : STEP UP OUTPUT KNOCK 
n all aspects of silver 
and problems. Amer DOWN 
cosTs 

<let on using sodium 
tells how dispersion 
handled, and their , , , , 
— » et The key word in heat treating today is automation—the han- 
graph dling of stock smoothly, efficiently, without waste. Obvious 
2-53 describes grating benefits are boosted production and slashed costs. 
recision analysis. Jar 

Holcroft's answer to automation may be conveyorized furnaces 
grapn ° . . ‘ P 
— ?P s large Littrow —automatic, not only in stock handling, but with automatically- 
RS He controlled cycles, too. Each Holcroft installation is custom- 
Lomb engineered to do your job at the lowest possible cost. 
« Castings 
‘ives recommendation Conveyor furnaces are almost unlimited in style and application. 
stainless to use ir . : : : 
lutions, under variou Single or multi-strand conveyors can be equipped with mesh 
ha Foundry 


. belts, sheet belts, interlocking links, monorails or pusher chains. 
‘is Castings 


Phage 9 Direction of flow can be horizontal, vertical, or in combination— 
coe sae, Wi ical ap whichever affords the most economic use of available space. 


- Some conveyors are completely inside the furnace —others are 
* Pipe 


ives methods of bend integrated into the production line. 
nless pipe. Dimensions 
ious types Babcock & , . 

Many other types of stock-handling furnaces are available. 


3 Steel They're all described in Holcroft's book “Blazing the Heat Treat 

magee, Serene sheets Trail”. Better write for a copy today. Holcroft & Company, 
6545 Epworth Bivd., Detroit 10, Michigan. 

ss Steel 


top at a certain fab 
bottom shows rating 
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corrosion data are y PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
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BARBER NEW Wheelco 
univ) Model 405 Capacitrol 





g 


—— 


Micropositioner’ eliminetes slide-wires 


Modern design new control concepts 


Simple nonmechanical system ( 
for controlling tuel-fire | 
furnace of oven | 


—h4— 


Fuel Vaive 





Exclusive Wheelco development 


improves and simplifies proportioning control! 





Ready right 7 r momed ' ‘ t} 
new Wheel lodel 405 ¢ 
( ntr ile interest tl " { ‘ 

the only ts implified 
portion t | form I ( { ‘ 
first complete lern « { { teat 
mstrument ce on teature | re ( 
An ultra-sensitive polarized relay | ry ee - 
alve actuators, Wheelco’s mn licropositionet an 
integral part of the plug-in” tro circuit 
tand-out feature that gives you (ru roporti ny control 
without complex equipment ! 


“Si_ Write for complete facts 
Ss. Write or ask your Wheelco Repr 
SS parts cot 





sentative for O44 

the complete stor the pace-sett 
cl il ( t} { tT 1 by t© 
mistrument tse 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. R, 1518 Rock St., Rockford, Illinois 
BARBER-COLMAN OF CANADA, LTD., DEPT. R, TORONTO, ONTARIO, CANADA 
Industrial Instruments *Automatic Contr eA tribution Pr ts*Arrcroft Contr eSma!l! Motors 


Overdoors and Operotors* Molded Products Metal Cutting T * Machine Tools Textile Machinery 


METAL PROGRESS; PAGE 36-B 








1764. Stain! 
J6-page Dulletir 
of proce ing at 


International Nix 


1765. Stain! 
Booklet on 4 
fabrication. Shar 


1766. Stam 
New 12 page 
drawing, tormuing 

Atwood Mfg 


1767. Stand 
48-page public 
about 1500 stand 


ica electrical 

cal. American §S 

1768. Steel 
Sulletir on h 


420) stainless give 
hardening chara 
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48-page Hand 
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1. Stainless Steel as a fusing agent, barrier opacifier, fix- 1790. Vanadium in Steel 


page bulletin on effect on properties i stabilizer, pesticide. Malayan Tin 189-page book on properties of ferrous 
ait) 
rocessing at different temperature eats alloys containing vanadium and their 
national Nickel 1777. Tin Plate spuaeatons Vanadium Corp 
5. Stainless Stee Data on immersion method of applying 1791. Water Softeners 
al 
aklet on 430 stainless. Properties a pure tin coating on brass or copper 20-page bulletin 2386-A on water soft 
cation. Sharon Steel Technic eners. Specifications, operating character 
_ rare : istics and typical installations. Permutit 
5 Seeeeetn 1778. Titanium Bolt — s 
w 12-page - a or tamping Bulletin 1473 contains chart and table 1792. W elding 
ing a — heading me , of fatigue properties of titanium tension 10-page bulletin on welding technique 
od Mfg . bolt. Standard Pressed Steel involving use of weld insert. Arcos 
is ' 1779. Titanium Tubin 1793. Welding Equipment 
7. Standards Index : “niger & 
ee lists , , ' Bulletin No. 42 on properties, applica Catalog on Ca iweld process and ar« 
t 1500 star ~ an, cl Smo — xe tions and advantages of titanium tubing welding accessories. Erico Products 
standards, including mechan Superior Tube Co = . : 
electrical, chemical and metallurg- 1794. A elding Magnesium 
American Standards Assoc 1780. Titanium Tubing Article on inert-gas-shielded metal-arc 
8 Steel Two grades of titanium tubing and welding of magnesium includes numerous 
° tee af pipe Corrosion resistance, machining illustration: and tables of data Dou 
Metin on net, work steel = Type characteristics, forming, welding, heat Chemical 
tainiess give forging, annealing am treating and cleaning. Carpenter Steel 705 lLdi 
ening characteristics. Firth Sterling Co., Alloy Tube Dit l 195. We Iding Rods 
Catalog lists metals, alloys, powdered 
9. Steel Tubing 178l. Tool & Die Steels metals and processed minerals and ores 
yvage Handbook F-3 on fabricating 28-page guide to qualities and size for the welding rod industry. Shieldalloy 
’ g i 
torging — tubing pmo , available. Uddeholm 1796. Ww elding Stainless 
cutting anc olning operation ae ‘ - — le . r 
d Site Manudions Tuber 1782. Tool Steel Color Guide — —oaee Seema ~~ "Gen, 
. ‘ *s Lise * ‘ . Al < . 
= Color guide to estimate temperatures po ‘ ‘de ort ties a a idin 1 yeaean Me 
0. Subzero Treatment has heat colors on one side and temper Kay Co . y s »P an 
page bulletin on subzero treatment color on the other. Bethlehem Steel _— 
ol steel and increase in tool life 1783 T 1 Steel 1797. Welding Stainless 
ting. Cincinnati Sub-Zero Products 6 Dede ool Steels Data card 162 on the welding of stain 
pa Bulletin on tool steels, hot work spe less tubing and pipe. Babcock & Wilcoa 
= Tanks and Linings cialty steels, bar stock, billet, sand casting = ° , 
pages of data on tanks and corrosion drill rod, flat ground stock and tool bits 1798. Wire and Ribbon 
tant linings for cleaning and plating Darwin & Milner, Inc New 12 page booklet describes manu- 
ions. Chemical Corp = 1. . facture of fine wire and ribbon, wire and 
1784. I ungsten ribbon parts and small parts plating 
_ a Tempering 20-page bulletin on manufacture prop Sylvania Electric. Parts Div 
Netin “a . » aie edie erties and uses of tungsten Flow chart = . 
oe of. = liquid baths. Re — : ” of tungsten production. Sylvania Electric 799, Wire Belts 
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les. Leeds & Northrup 1789 V | 12 page booklet on 20-KV constant 
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Another B&W Mechanical Tubing Application 


BIG BROTHER TO A DENTAL 


“Painless,” efficient drilling of 
primary blast holes in the earth's 
rock crust—by either percussion 
or rotary action—is a cinch for 
Ingersoll-Rand’s heavy-duty 
Quarrymaster, But its greatest ad- 
vantage lies in the built-in hole 
cleaner, made possible by using 
B&W Mechanical Tubing for the 
drill rod. An automatic, continuous 
stream of compressed air is forced 
down through the tubular drill rod 
to the bit and back up, between 
drill rod and casing, to the surface, 
carrying the cuttings with it. And 


this hollow drill rod has been 
proved stronger, lighter and more 


rigid than a solid bar. 


To satisfy vital requirements such 
as long life under extreme condi- 
tions of impact, B&W imparted 
desirable cold-worked properties 
to this tubing and also devised a 
special hot-upsetting procedure. 
With Quarrymasters now in service 
all over the world, the effective- 
ness of their drill rods made of B&W 
Mechanical Tubing has long since 
been decisively demonstrated. 


For a comprebensive story of how B&W Mechanical Tubing 
serves many industries, ask for Technical Bulletin 361 MP 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Po. and Milwavkee, Wis.: 
Seamless Tubing, Welded Stainless Stee! Tubing 
Alliance, Ohio: Welded Carbon Steel Tubing 
Milwevkee, Wis.: Seamless Welding Fittings 


TA-500Smj 








They search so that you may find 


The technician above, in the last-word Research Laboratory 
recently built near our Brackenridge, Pa., plant, 1s running an 
involved analytical test on apparatus of our own devising 
developed because we wanted more accurate answers on special 
alloy steel problems than we could get in any other way. In 
of the A-L plant laboratories, the hunt for alloy steels of improv 
properties and greater valuc 1s always at full speed, so that » 
can have the materials you need to cut your costs or improv 


the competitive position of your products. @ Whenever you'r 


WRITE TODAY trying to take A step ahead in resisting corrosion, heat, wear ofr 


rca ; ‘ c y speciz lectrical characteristics, call 
For These Publications great stress, or in securing syx ial « . 
on us. Allegheny Ludlum Steel Corporation, Oliver Building, 


1. SPECIAL STEELS FOR INDUSTRY Pittshureh 22, Pa 
. . . 16 pages of essential data on the proper & ‘ ; 
selection and application of principal AL 
none alloy products: stainless, tool and 
cle 


ctrical steels and sintered carbides. PIONEERING on the Horizons of Steel 


2. PUBLICATION LIST . . . a complete 
listing of all AL publications, both technical 


and non-technical (over 100 in all), with a | 
handy order form for your convenience. e en um LEADING prooucl® 
ADDRESS DEPT. MP-66 \HiGH-auoy sree 


weo siaso 











Stocks of Allegheny Stainless carried by all Ryerson Steel warehouses 





JUNI 





As Maj. General Nathan Bedford Forrest, Confederate 
Army, said: 


"Get thar fustest with the mostest” 


WELL, LET‘’S SEE 


The small furnace in the foreground, opposite, is the first controlled-atmos- 
phere furnace ever sold to American Industry. 


Guess thats “fustest” 


OR 


The large furnace is, we believe, the largest high temperature (2400°F.) 
controlled atmosphere furnace in the world. 


G. veAA that \ywodlesl” 


BOTH DESIGNED AND BUILT BY C. 





1. HAYES INC. 





HAYE s’ Occupied in September, 1954, this plant quadruples our 


4 capacity for building “Certain Curtain” furnaces, and facili- 
N E wv P L A N T | totes handling of large units like the one opposite 


ee : : 
x rn aes = enw Gb) eee it 
hl 
# ie 


One of two 360-foot straight- 
through assembly floors, with ma- 
terials and sub-assemblies feeding 
in from the sides. 








ZL Mi lly 


STEEL FORGING FURNACE 


in the giant 50,000-ton press at Wyman-Gordon Co. 


ok : I 1955 — LARGEST 

high temperature fur- controlled-atmosphere high 
temperature electric forging 
furnace ever built. 


nace ever sold. 


SOME FACTS ABOUT 
ax 0! THE WORLD ’s lta, Pe ot THIS MAMMOTH FURNACE 
is 'n ; 


* Gaaall bd Overall dimensions of furnace: 25 feet long, 17 feet 
ELECTRIC _ FURNACES high, 13 feet wide 
TALS be 
“On, ane” H Gross weight; 55 tons 
* ie 
‘Len Ke D f heating chamber: 19 feet long, 8’ 6” 
= get imensions oO eating chamber ee! tong, 
ATMOSPHE high, 4 feet wide. 


FOR 
Annealing & Normalizing Brazing & Soldering 
, Carbo-nitriding 4 Carburizing 7 Ait-operated main loading door at front, plus three 
Drawing & Tempering Enameling 


air-operated auxiliary loading doors ot side all push- 
Forging Glass Treating & Sealing button controlled 


Hardening . : Sintering Operating temperature 2400 degrees Fahrenheit. 
Stainless Steel Bright Heat Treatment 


45 Glober heating elements 


Designed to accommodate forgings up to 16 feet in 
length, weighing up to 10,000 pounds 


Plus exclusive advanced types of 
Atmosphere Generators and Ammonia Dissociators Controlled atmosphere throughout heating chomber. 


Connected load 600 kilowatts 


C j ot A y E 4 | N Cc Operation controlled by eight control panels with 90 
o . o 


selective switches controlling the heating elements. 


gee, 16 Brown electronic temperature controls. 
‘ 


/ \ ‘ 12,000 labor menhours went into its construction. 
% a ‘ 
%, 


+ Shipment was by rail using special “well” cor, the 
ves® lergest ever brought into this section 


887 WELLINGTON AVE., CRANSTON 10, R. I, 




























































Choose ElectroniK Circular 
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Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance .. . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you ll find just about everything a furnace 
could possibly need in the way of control. 


Choose ElectroniK Strip Chart Controllers for de- 
tailed, long-term records . 
control forms including electric systems of the con- 


Choose ElectroniK Circular Chart Controllers for ease 


Choose Pyr-O-Vane Controliers where you don’t 


. and a selection of 


tact, position-propor- 
tioning (£lectr-O-Line) 
and time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action 


of scale reading . . . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forms. 


Note: the basic compo- 
nents of all ElectroniK 
models are interchange- 
able... to simplify and 
speed up service 


Scale Controllers where 
you want readability 
and control check at ex- 
treme distance . . . with- 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 


Note all ElectronikK 
models are available in 
both Standard and Pre 
cision Series 


need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument... alsoavail- 
able with pulse-type 
time proportioning 
action, in both vertical 
and horizontal models 


Choose the Protect-O-Vane Safety Cut-Off for simple, 
dependable excess temper- 
ature protection ... can be used 
with any temperature control 
to prevent furnace shut downs 
and loss of production. 


And for all your pyrometer sup- 


investigate the conveni- 


ence and economy advantages 
of the HSM Plan. 





Product of the engineering skill of > 
C. I. Hayes, Inc., of Cranston, 
R. I., this giant furnace has a 
heating chamber 19’ long, 8’ 2° 
high and 4' wide. 










World's largest 










electric steel 











forging furnace 


Listed in Catalog 
1531 are the varied 
types of Electronik 
Controllers . in- 
cluding electric and 
pneumatic systems 
affording a broad 
selection of control 
action. Write for 
your copy. 


































uses 


PECIALLY DESIGNED and constructed by C. I. 

Hayes, Inc., this mammoth furnace will heat up 
to 10,000 lb. billets for forging in a 50,000-ton press 
at Wyman-Gordon Co. 


Forty-five Globar elements, with a total connected 
load of 600 kilowatts, supply the heat input for an 
operating temperature of 2400°F. under a controlled 
atmosphere. 


Accurate, dependable instrumentation is required . . . 
to keep the heating cycle as short as possible, 
for power economy .. . to avoid temperature over- 
ride, for protection of furnace and work. Sixteen 
ElectroniK proportional controllers were selected 
to handle this responsibility, and will help Wyman- 
Gordon Co. set production records with the largest 
“Certain Curtain” furnace ever built. 







eEEPTY TTY 


ELECTRIC 


Vy ie uk = 


instruments 


Through continuing cooperation with furnace manu- 
facturers and users, Honeywell is applying the 
ElectroniK principle to countless control problems. 
The improvements in operating efficiency, product 
quality, production rate, and savings in materials 
and labor have earned an enviable reputation for 
ElectroniK controllers. 


These instruments, and others in the complete 
Honeywell line, are highlighted on the opposite page. 
To help select the type that suits your specific needs, 
call in your local Honeywell sales engineer for a de 


tailed discussion he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


Honeywell 


BROWN t*NSTRUMENTS 


Fouts wn Covttols 
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SUPER REFRACTORIES REDUCE WEIGHT AND GIVE FAST HEAT-UP OF 
world’s largest electric steel forging fturnace 


The world’s largest controlled atmosphere electric steel forging furnace was 
recently shipped from the Cranston, R. L. plant of C. L. Hayes, Inc. The big 


Interior of heating chamber. It will accommodate 10,000 furnace is 17 feet high, 14 feet wide and 25 feet long over-all. It uses 4 

Ib. steel forgings. The GLOBAR heating units and the GLOBAR® silicon carbide heating elements drawing 600 kilowatts to provide 
CARBOFRAX hearth and piers had not yet been installed operating temperatures in the 2200°-to-2400°F. range. It will be used to 
when this photo was taken supply billets up to 16 feet in length and 10,000 lbs. in weight for hot 





forging on a 50,000-ton press, one of the largest in existenc 


C. L. Hayes used a carefully-worked-out combination of CARBORUNDUM 
Super Refractories to keep weight low and cut heat absorption of the lining 

























to a minimum with greatest possible service life under working conditions 


A CARBOFRAX™ silicon carbide hearth provides high thermal conductivity, 
abrasion-resistance, and load-carrying ability at the 2300°F. work chamber 





temperature 
CARBOFRAX piers have so much hot strength that they can be light and 
slender yet still furnish adequate support for the heavy furnace charges 
MULLFRAX" W electric furnace mullite skews are nonspalling and provide 
excellent load-carrying strength at high temperatures, with low heat con 
ductivity 

ALFRAX™ BI aluminum oxide brick are used for the sidewalls and roof. One 
of the most effective of all insulating moterials for very high temperatures, 
these ALFRAX materials keep heat costs down; are light in weight, nonspalling 
and highly refractory 





This arrangement of CARBORUNDUM refractory materials gives the big 
furnace low heat storage and fast heating is economical to operat 
and maintain. These Super Refractories can improve your furnaces in the 
same way. Why not check up on them now? Write Refractories Division 
The Carborundum Company, Perth Amboy, N. J., Dept. V 


CARBORUNDU M 


Registered Trode Mark 


Crowning 


30 YEARS OF “TEAMWORK” 


between... and... 


C.1. HAYES, INC. GLOBAR 


HEATING ELEMENTS 


1927 1955 


WORLD’S FIRST WORLD'S LARGEST 


tralled at: b Ned cote ' 
cor Pp . 


high-temperature 
furnace ever sold forging furnace 
built by C. 1. Hayes, built by C. 1. Hayes, 
Inc. and equipped Inc ond equipped 
with GLOBAR Heating with GLOBAR Heating 








) 
t 
I: 


We're proud to be a part of this biggest furnace of its kind, 
built by C. I. Hayes, Inc. tor the Wyman Gordon Company. Here ts 
the strongest possible testimony of what we have been practicing 
and preaching for the past 30 years: nowhere but at GLOBAR Division 
can you find so powerful a combination of product quality and 
engineering know-how” to help solve your industrial he iting proble ms 
That's why C. I, Hayes, Inc., and the other major furnace builders, 

year after year, specify GLOBAR Heating Elements 


Whether your problem is forging, annealing, brazing or sintering 
here you see a continuing demonstration of the fact that a well designed 
electric furnace is the best furnace for industrial processes — especially 


when it $ equipped with 


those dependable, long-life LOBAR Heating Elements 


ty CARBORUNDUM 


GSTERED TRACE MARE 
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BRISTOL ELECTRONIC DYNAMASTER” POTENTIOMETERS 


CONTINUOUS STANDARDIZATION WITH NO DRY 













ELECTRIC AND PNEUMATIC CONTROLLERS. Both strip- 


























CHLLS: Bristol Dynamaster Potentiometers with and round-chart instruments are made in a very 
No-Batt Continuous Standardization which elim- wide variety of controllers that meet every furnace 
inates need for dry cells. Results: no interruption and oven control requirement, including the fol- 
in operation for standardization, no batteries to lowing in a great many forms: 

replace. 


Electric Control — on-off, average position, propor- 


A MODEL FOR EVERY REQUIREMENT: Dynamaster tional input, 3-position, proportioning, proportional 
Potentiometers are available as single-pen, two-pen, with automatic reset, and time-program. 

and multiple-record (up to 24 points) strip-chart Pneumatic Control — on-off, proportional, and pro- 
instruments and as round-chart instruments. portional with reset. 


FREE-VANE’ ELECTRONIC PYROMETER CONTROLLERS 


* Very minute changes in temperature at the control point (less than 0.003” 

on scale) closes or opens the Thyratron-operated relay with positive trigger 

action. 

New high-torque, rugged millivoltmeter measuring mechanism gives 

greater accuracy — Alnico V magnet and a sensitivity of 15 ohms per 

millivolt. 

Seperate control units ore plug-in. 

© Wide variety of models — available in thermocouple and radiation pyrom- 
eter controllers in ranges up to 4000°F for L, H, LH, LOH, and LNH 
control and for L and H with proportional input control. 


FOR MORE FACTS about these three rugged Bristol Furnace and 
Oven Controls write for free Bulletin P1260 today. It’s a 48-page 
booklet of useful data, specifications, control diagrams and prices 
for every type of automatic heating control. The Bristol Company, 
106 Bristol Road, Waterbury, Conn. 5.5 


== & 
Bone ae 


BRISTOL'S 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


PAGE 
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one 


- is always out front 


...and with high speed steels 
the pace setter is REX 


Crucible’s REX high speed steels have been way out in front 
ever since their introduction. And today they're still the stand 
ard for comparison wherever high speed steels are used 

There are many good reasons for REX’s leadership — uni 
formity of size, structure, finish, response to heat treatment, 
tool performance. Each factor can be proved in your own shop, 
on your own work. So try this standard for comparison on a few 
jobs and you'll agree with thousands of users — you can't find 
a high speed steel to outperform REX. 

Because of its extensive, nationwide use, REX high speed 
steel is carried in stock by the coast-to-coast chain of Crucible 
warehouses, or is available on quick mill delivery. Crucible 
Steel Company of America, Henry W. Oliver Building, Pitts 
burgh 22, Pa 





ICR U C } a LE| first name in special purpose steels 


Crucible Steel Company of America 
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“WHY... why does 
it cost us so much 
to make this?” 


How many times have you asked this question? 


A simple part, an assembly or a finished product — 


why should it cost so much to make? Why? Maybe 


Invisible cracks developing in parts 
during manufacture are too often the 
cause of these high costs. It isn’t the 
cost of the rough parts themselves. 
It’s the time and labor that go into 
them . . . setting up, machining, finish- 
ing... all to be scrapped at final 
inspection. 


You don’t have to accept this loss as 
“fixed.” Inspection with Magnaflux 
during manufacture finds a// cracks 


MAGNAFLU X 


one answer is so obvious it’s being overlooked. 


when they first occur — suggests the 
cause and how it can be corrected 
— before parts are run in quantity. 
Before the bad ones raise your prod- 
uct costs to the point where you ask 


“Why?” 


Ask to have one of our engineers show 
you how inspection with Magnaflux 
can save you money — or write for 
new booklet on LOWER MANU. 
FACTURING COST. 


CORPORATI< 





7346 West Lewrence Avenue @ Chicage 31, Illinois 


MAGNAFLU X 


New York 36 ¢@ Pittsburgh 36 . Cleveland 15 


Detroit 113 . Dalles 19 . Los Angeles 58 
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World -famous automobile 


manupacturer heat-treats 
Sock parts iit fpsen 


THESE INTERMITTENT LEVERS CAN BE CARBONITRIDED PER HOUR 


This 3-Unit Ipsen installation in the plant of a well- 
known automobile manufacturer is so compact it's 
hardly noticeable ... yet two T-250's and a T-800 
handle thousands of lock components daily. Parts 
like the Intermittent Lever illustrated, of AISI 1010 
cold rolled, are carbonitrided to .008" case depth 
without distortion . .. clean and bright as a new penny. 


Speaking of pennies ...Ipsen installations like this one 
prove they can be added up to dollars saved in a hurry! 


oooRrR LOCK 
INTERMITTENT LEVER 


(Actuel size —vunretouched) 


INTERMITTENT LEVER DATA 


Material, AISI 1010 cold rolled 
steel. Hardness desired, 75-92 15N 
3 : Superficial Rockwell. No distortion 
GET THE WHOLE STORY $ Must pass %° bend and wear resist 
EEE > ’ ance tests 
te f how : 1-250 UNITS: 4200 pieces per 
This ilestreted catalog . 5 poo a hour. Cycle time, 40 Min, 2800 
all the exclusive features thet — strung per basket. Atmosphere (cfh) 
nal = 10 Natural, 240 Ipsen, 25 Ammonia 
@ Ipsen Ferusces best for Temperature, 1600 F 
your heat treeting requre- jay ‘ T-800 UNIT: $700 pieces per hour 
ments. Write today! ] Cycle time, 80 min. (2 baskets) 
ieee ht 4800 per basket. Atmosphere (cfh) 
10 Natural, 2450 Ipsen, 25 Ammonia 
Temperature, 1600°F 


y IPSEN INDUSTRIES, INC.,723 So. Main St., Rockford, Illinois 


¢------------- - - - re rr 


s . 
: c Bp 
Controlled Atmosphere Controtled A 


phere tomatic Washers Dewtrontk and Atmosphere Generators 
Carbotronmk Controtiers 
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3 POINTS TO REMEMBER 


sodium hydride descaling is: 


FAST_____- 


PRODUCTIVE 


POSITIVE _____- ‘ 


And economy makes four... four major reasons you'll 
want to investigate the advantages of sodium hydride 
descaling. 

This versatile method deseales a wide range of 
metals and alloys in only minutes. And with compact, 
low-cost, easily maintained equipment. No problem of 
waste disposal or of metal pitting. Unlike pickling, 
sodium hydride descaling never attacks base metal... 


acts uniformly on crevices and high spots alike. 


If you already have a hydride descaling unit, 
Ethyl offers you a dependable, continuing supply of 
high quality sodium to operate it. If you'd like to 
install one, we can help there, too. With suggestions, 
recommendations, estimates that will put this 
advanced, highly efficient method to work for you 
promptly. 

For lower labor costs, higher production, more posi- 


tive descaling, mail this coupon today. 


For Titanium, Carbon and Alloy Steels, Stainless Steels, High Speed 
fool Steels, Cast Iron, Nickel, Inconel, Copper, Silver, Stellite. 


ETHYL CORPORATION 


100 PARK AVENUE, 


NEW YORK 17, MEW YORK 


ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 
SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY AND (ETHYL ANTIKNOCK, LTD.) TORONTO 


ETHYL CORPORATION 


100 Park Avenue, New York 17, N.Y. 


Please send me brochure on 
Sodium Hydride Descaling de- 
scribing its uses, advantages, 
typical reactions and neces- 


sary equipment. 
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NAME 
FIRM. 


ADDRESS 








| “for long run dies —— 
we prefer... 









Lewyt Corporation specifies Olympic FM because... 


. Olympic FM yields a superior mach- 
ined finish... does not tear.” 


. Olympic FM machines much easier 
than other hi carbon-hi chrome steels 
. increases tool life." 





.. die performance is excellent.”’ 





Branch Offices and Sales Agents: 
, Duqu we Denve Wichi 
i a reho USES. arlotte lems Windsor 


European Offices: STEEL COMPANY 


rr , Medd Rotterdam MAIN OFFICE AND PLANT 
Geos Pata LATROBE, PENNSYLVANIA 








Job: Punch that blanks stampings from SAE 1010 
strip, .062” thick 


Problem: The punch is so unbalanced in design that 
safety in hardening is vital. Also, the punch is shear 
fitted to the die, and hardening accuracy is necessary 
to avoid expensive adjustments after heat treating 
Other die steels were tried, but they either broke or 
changed size too much 


Solution: At this point the Toolroom Foreman called 
in Carpenter and started to become more familiar 
with the Matched Tool and Die Steel Manual. The 
Manual pointed to Carpenter Veva (Air-Tough) Die 
Steel for the punch. Now they're coming through right 
on the nose. Moreover, production between grinds 
has jumped from about 10,000 to 50,000 stampings 
And the Foreman says that from here on, all his tools 
and dies will be made from Carpenter Matched Tool 
and Die Steels. (Write for a more detailed Field 
Report on this job.) 


EF [am 


Used This 


Working Guide 


... 10 Increase Tooling Productivity 


This is for the man responsible for tools and dies who looks at a diemaking 
job with these thoughts 


“How can | make it easier 


“How can | avoid costly heat treating hazards? 
**What can I do to improve the job?” 


If you're that man, Carpenter wants to help. We offer you plain, practical 
help based on almost 70 years’ experience working with other men who 
feel like you do. 


How does it pay off? Look at a typical example shown to the left! And 
your Carpenter representative can show you many more Field Reports of 
other interesting jobs 


Much of this help is packed into a 189-page working guide 
Carpenter's “Matched Tool and Die Steel Manual”. And that’s only part 
of the program ...a program backed by dependable die steels developed 
in Carpenter Research Laboratories with a long record of pioneering in 
new and improved steels 


We're ready to work with you, now. A call to your nearest Carpenter 
Mill-Branch Warehouse, Office or Distributor will tell us you are, too 
THe CARPENTER STEEL Co., 133 W. Bern St., Reading, Pa 


: ey 


& Matithed Tool and Die Steels | 


q 


IMMEDIATE DELIVERY from local warehouse stocks 


Export Department: The Carpenter Steel Co., Port Washington, N. Y CARSTEELCO’ 
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REED-PRENTICE 
DIE CASTING MACHINES 


full 
locking 
tonnage 
=-=every 
shot 


with REED-PRENTICE Positive Mechanical Locking Action 


Exclusive REED-PRENTICE positive, 

mechanical die locking eliminates all 

“pressure back-off”... produces uniform, porosity- 
free, ‘Hardware Finish” zinc castings. Costly 
finishing operations are cut to a minimum, 

giving lower unit costs, higher 


production. 


Complete specifications and information 
on REED-PRENTICE die casting machines 
Write for your copy 


REED-PRENTICE CORP. 


WORCESTER 4, MASSACHUSETTS 
Affiliate of PACKAGE MACHINERY COMPANY 


REPRESENTATIVES: Houston—Stee!l & Machine Tool Soles Co.; Seattle & Spokone—Stor Machinery 
Co.; Minneapolis—Chas. W. Stone Co.; Los Angeles—Western Molders Supply Co 


BRANCH OFFICES: 75 West St, New York 6, N. Y.; 1213 West 3rd St., Cleveland 13, Ohio; 
4001 WN. Elston Ave., Chicago 18, Illinois; 2842 W. Grand Blvd., Detroit 2, Michigan 
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A new concept in panel space-saving... 


less than 1 ft per unit 
WITH SPEEDOMAX® H 


@ And that’s the size of it . . . for a true null-balance 
potentiometer! 

Only 11” wide, Speedomax permits substantial 
savings in panel space ...two of them can be 
mounted side-by-side in a 24 inch panel. 

From the simplest indicator to the most complete 
standard controller ...every Speedomax H com- 
bines this compactness with “big instrument’’ per- 
formance . . . outstanding simplicity of design with 
mechanical ruggedness. 

Speedomax H is available for a broad range of 
temperature measurements, including many now 
being made with non-potentiometer instruments. It 


is being supplied as an indicator, recorder or con- 
troller . . . with a round or strip chart .. . for two 
position or the type of proportioning control you 
select, mounted as an integral space-saving unit. 


ee 


To see the features of this unique instrument, > 
)} } j 


get our pictorial fold-out which takes you in- 
side Speedomax H. Just phone your nearest 
L&N office or write us at 4927 Stenton Ave., 
Phila. 44, Pa. Ask for Die-Out ND46(1). 


nee 
LEEDS c NORTHRUP 


automatic controls « furnaces 


instruments || ' 













industrial 


and 





commercial 


applications 


CORPORATION 
CARNEGIE PENNSYLVADR 








Here’s another important advantage of vacuum 
melted alloys — substantially higher impact re- 
sistance . . . over 25 times greater, for example, 
in one grade of stainless steel. 

Tensile strength, stress rupture strength at 
elevated temperatures, fatigue life, ductility, 
uniformity, and fabricating characteristics are 
improved, too, by vacuum-melting. 


Here’s why ... Vacuum-melting literally sucks 
gaseous impurities from the molten metal . . . 
removes inclusions and gases that limit the per- 
formance of conventional air-melted alloys. That 


From Vacuum Melting — improved alloys with exceptional properties 
.. higher IMPACT RESISTANCE, for example 


means purer metals that are stronger, tougher 
closer to their theoretical limits of properties 


Vacuum Metals Corporation, pioneer in de 
velopment and leading producer of vacuum 
melted metals, now can promptly supply them 
in tool, high-speed, stainless, and alloy steels 
— in most sizes and grades — as well as special 
ferrous and nonferrous alloys. For help with 
metal problems that vacuum-melted alloys might 
solve, please write us, describing them in as much 
detail as possible. Vacuum Metals Corporation, 
P. O. Box 977, Syracuse 1, N. Y. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Stee! Company of America and National Research Corporation 
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the most advanced 
Salt Bath Furnaces - 
— Every Heat Treating 
ee a 
* 
BATCH CONTROLLED 
TYPE ATMOSPHERES 
WORK * 
; DIRECT FIRED ae 
* 
| A NEW DUAL FURNACE 
] CONVEY ORIZED CIRC-AIR DRAW BY LUCIFER 
i] TYPE a This series ombines two independent 
| furnaces in “the same epece formerly 
WORK CIRC-AIR NICARB =— ' a en . wnale iy === —~" .- ch i 
] ° (CARBONITRIDING) to be ) performed ot one ad the some 
| = Oo » 
| ALUMINUM Specially Engineered i ining leant 
1 BRAZING for m ur standard sizes, with special sizes to 
| Your Particular Needs oon ro E cotogh or wndoal ‘on ai 
| ° . o~ : aces Quench ‘athe ‘= 
} °o.h6U°0 
° GAS © OIL ELECTRIC autitien saheaee be ceeded 


in wide ronge 
loading 4 mea 















UPTON ELECTRIC FURNACE CO. INDUSTRIAL 


1] 16808 Hamilton Avenue HEATING EQUIPMENT 
| Detroit, Michigan 


Phone: Diamond 1-2520 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUCUS 


A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- & 

fired, overfired, sidefired), fuel burned (gas, coal, 

ofl), and type of furnace (continuous, rotary hearth, ATMOSPHERIC - RECIRCULATING- 


slab heating, etc.). PUSHER —ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 

Hays complete line of draft gages, flow gages and 

meters (for high and low pressure gases and liquids), CAR-BOTTOM- ALUMINUM REVERBS. 


portable gas analyzers and automatic CO, recorders **Tailored by Dempsey” 
are covered. =f 


Write for bulletin 651-750-651 


DEMPSEY INDUSTRIAL FURNACE CORP 
Springfield 1, Mass 


FOR CATALOG... 
HELPFUL INFORMATION 


ie 0: aed rratoeee 


[ 


a 
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HESE Stainless Steel Aircraft arts, 

Hardened at 2000° and Over, Remain 
Sparkling Bright With Ne Appreciable Size 
Change ... A Tribute to STANDARD’S 
Craftemanship and Exclusive Processing 


sttereee tt YOUR SAMPLES PROCESSED FREE OF CHARGE 
ww ae See! od STANDARD STEEL TREATING CO 


14¢ ve AVE DETROIT 10. MICH 

















Specialists in Processing Carriers Since 1932 TAshmeoo 5-0600 


LIST NO. 114 ON INFO-.COUPON PAGE «& COUPON PAGE & 
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| For positive blackening of steel and iron 


parts... 
USE SWIFT BLACK! 

For efficient metal cleaning 
USE SWIFT METAL CLEANING 
COMPOUNDS! 

For certain rust prevention 
USE SWIFT RUST 
PREVENTATIVES! 

For heat treating 
USE SWIFT SALT BATH! 


For quenching 


USE SWIFT QUENCHING OILS! 


Send TODAY for descriptive litera- 
ture and technical data sheets. 





FABRICATED MONEL 
PICKLING EQUIPMENT 


¢ Hairpin Hooks * Sheet Crates 
¢ Steam Jets * Chain 














RUST-LIC 


QUEOUS SYSTEMS 


Grade “C-W-25" 
Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free somple and brochure 
Specify Grade ‘'C-W-25" 


PRODUCTION SPECIALTIES 


eh TON 








BOSTON 16. MASS 
LIST NO. 121 ON INFO-COUPON PAGE 60 





— fs — 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

For information on 

this new additive and 

other Beacon Brand 

Heat Treating Com- 

pounds write lo... 


401 W. 140th Gt, Cleveland 11, Obie 
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¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO. 


2 DAKWOOD AVE OentE Eee Beek 2 Bek Bue 
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CIRCO._VAPOR DEGREASERS—'9'9¢ 
or small—automatic or manual oper- 
ation 


SINCE 1923 


ciRCO METAL PARTS WASHERS 
custom engineered to suit your pro 


duction needs 


CIRCO-SONIC DEGREASERS ° now: 
est development—cleaning by ultra 


sonic vibration 


EQUIPMENT COMPANY 


122 Central Avenue, Clark (Rahway), N. J. 
Offices and warehouses in principal cities 


CiIRCO-SOLY (Trichlorethylene) and 


PER-SOLV (Perchlorethylene) — high 
purity, t ow-cost solvents 








FREE! Write for 32-page CIRCO Degreasing Manual 


LIST NO. 10 ON INFO-C¢ 








for all 
industrial 
requirements 


BASKETS 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 
by 


THE C. 0. 


JELLIF 


MFG. CORP. 
28 Pequot Road 


Southport, Conn. 
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BoLLite 


The Marlin Firearms Co., “Famous 
for Fine Guns since 1870", has long 
depended on Du-Lite black oxide 
for an attractive finish that will 
be dimensionally stable throughout 
the life of the gun. 


The Du-Lite process provides intri- 
cate precision parts with a durable, 
rust-resistant black oxide finish. 
And since Du-Lite penetrates the 
metal, all crevices and knurls are 
protected without affecting dimen- 
sions or fit. 


If your target is durable, 
attractive, economical 
finishing, you'll want to 


know more about Duvu-Lite black 
oxide. 


Whatever your cleaning or finishing 
problem—Depend on Du-Lite. 


Write for complete information. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN, 

Send more information on Dy Lite ; 
Send information on metal finishing products... 
Have your representotive coll............. O 


HOW TO DO 
BRIGHT GOLD 
PLATING 


TRIAL T M 


SolRex. 
BRIGHT GOLD PROCESS 


FOR INDUSTRIAL and 
DECORATIVE USES 

1. Exceptionally hard deposits — twice 
the hardness of conventional 
gold plating. 

2. Operates at room temperature — re- 
quires absolute minimum control. 

. Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 
Dept. 88, 229 Main Street 
Belleville 9, N. J. 


brushing or 
buffing! 


GOLD 
SILVER 


RHODIUM 
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TECH-TIN applies pure tin plate in 5 to 60 seconds, by immersion 
only. Without electrical current or expensive equipment, this simple 
immersion method deposits a pure tin coating on brass and copper sur- 
faces at room temperature. Low-cost Tech-Tin quickly provides a good 
soldering surface and mild protection against corrosion — enables the 
utilization of pure tin on products which hitherto could not be coated 
because they could not be subjected to the heat, acid and duration of 
other methods of tin deposition. Recommended for parts identification, 
decorative effects, inside coating pipes and tubes, etc. Preferred method 
for economical bulk finishing. Tech-Tin is a new product of Technic, 
Inc., originator of scientific electroplating of precious metals and 
supplier of plating solutions — largest enterprise of its kind in the world 
For prepaid sample one-pound order of Tech-Tin with instructions for 
rapid immersion plating, send $2.00 or purchase order to TECHNIC, 
INC., 39 Snow Street, Providence. R. I. 

Advertisement 


Advertisement Advertisement 











RUSTLIC 


QUEOUS SYSTEMS 


Grade "B" 


FERROUS 
METAL PROCESSING 


Eliminates . . . 


Possible? 


This magician’s illusion can be per 
formed wit # the use of supporting wire 





— yet wire is used in the act. WHERE? 
Why to reinforce the Papier-mache dummy 
of the girl. 

For quality non-ferrous wire, for veval 
or unusvel purposes, consult L. F. A. 


Rust 

Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 


Write for free semple and brochure 
Specify Grode ‘'8"* 


BERYLLIUM COPPER TITANIUM 
PHOSPHOR BRONZE ALUMINUM 
OTHER NON-FERROUS 
Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
1193 Caldwell Ave., Paterson 1, N. J. 








* 
D u-Lite 
ODUCTION SPECIALTIES, INC 
METAL PINGS ,PECIALI 1’ 193 vUs 


A TON STREET 
BOSTON 16 


HING i 
ASS 








LIST NO, 103 ON INFO-COUPUnN FAGE ov LIST NO, 105 ON INFO-COUPON PAGE 40 
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WRITE, WIRE or PHONE 
Ae) Bill Ba i Viale 


fatley 


pasTin 


neve 
team—bright shiny heade 


F; Sran STAInLess screw co. 


Telephone: Little Faille 4-2300 
647 Union Bivd. © Paterson 2, HW. 4 
Direct New York ‘phone: Wiecensin 

70041 


>] il 
C= 











USE OUR 
HOEGANAES 
Sponce Iron POWDER 


for 


Powder M. 
g h, ° bis 


and other 
Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 











This amazing manual is guaran- 
teed to open your eyes! Gives 
latest, up-to-the-minute facts on 
new developments in advanced 
barrel finishing equipment, com- 
pounds, abrasives. Shows how sin- 
gle unit installation replaces from 
2 to 12 men. Investigate. Send for 
FREE 52 PAGE CATALOG 
Write 917 Marshall Street 


CD Surersheen 


LIST NO. 75 ON INFO-COUPON PAGE #0 








MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centeriess Grinding 
Cutting and Surfacing concrete 

granite, and marble 

“Moldiscs” for rotary sanders 

Grinding and Finishing 
stainless steel welds 
Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standerd and reinforced wheels 
Grinding Carbide Tipped Tools 





Write to Abrosive Wheel Deportment 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
92 TOWNSEND ST. @ PASSAIC, WN. J 


LIST NO ON INFO.COUPON PAGE 0 








—— — —_-— _ 


zess Interference microscope 


for fast NON-DESTRUCTIVE 
surface measurements of thinnesses 
down to 300 Arigstroms..... 


FLATS, CYLINDERS OR SPHERES illuminated both by Thallium light of 
a single wave length or by ordinary white light present no difficulty 
in determining optional surface finishes when thinneses ore to be 
measured in the order of a millionth of on inch, 300 Angstroms 

MICROSCOPE WORKS with wove length: of light not shied to 
chonge ond never needing calibration. Surface under test is magnified 
and reveals surface structure in readily meawrable form by “contour 


line representation, for both visual examination ond for photography 


ASK FOR — Interference Bulletin B-602 


PHONE: ATLANTIC 1.5525 


SCIENTIFIC CO. 


719 LIBERTY AVENUE 


PITTSBURGH 22, PA. 
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VIDIGAGE® 
AUTOMATIC THICKNESS GAGE 
21” Cathode-fay Tube; 
Direct-Reading Scales; 
Any Range between 0.005” ond 2.5”; 
Accuracies from 0.1% to 1.0%; 
Cables up to 1000 feet for remote testing. 


AUDIGAGE® 
PORTABLE THICKNESS GAGES 


Bottery-Operated; wide thickness range; 
Model 5, 0.060” to 12”; Model 5a, 0.040” to 12”; 


SONOGEN® 
ULTRASONIC-POWER GENERATORS 


for fast, thorough metal washing and de-greasing; 
Oviputs from 100 Watts to 25 Kw. 


ULTRASONICS 
j ; i b 
THICKNESS MEASUREMENTS 


METAL CLEANING 


If you want to perform 
Tensile or Brinell testing operations 


l= DRANSON 
| NSTRUMENTS, 


Oo«< <r ee ee) 


430 FAIRFIELL wT? STAMFORD: CONN 


quickly and simply—contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. « Detroit 13, Mich. 


UST NO, 81 ON INFO-COUPON PAGE 


, Your 


ANSWER 








Inspection 
Demagnetizing 
or Sorting 


PROBLEMS? 


SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive production inspection of steel bars, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
are now using this equipment. 


MAGNETIC ANALYSIS 


DIFFICULT 
LUBRICATION 
PROBLEMS! 





BEL-RAY has pioneered in the 
monufacture of special lubri- 
cants to meet the many difficult 
lubricating problems of indus- 
try. Write us for information 
which will assist you in choos- 
ing the correct lubricant for 
YOUR requirements. 


él. RAY lubrieente available: 


5: 





ats Drees 





xtrome Pressure Lubricants 
telytube Series (Molybdenum Disulfide) 
Greoses 


ie 


HH 
ul 
all 
Hi 


@ Developers of ey Application 


Send FOR CATALOG 
GIVING COMPLETE 
DETAILS 


BEL-RAY CO., INC. 


MADISON, NEW JERSEY 


LIST NO. 111 ON INFO.COUPON PAGE 60 
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DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bors 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation. 





MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 


MAGNETISM DETECTORS 


inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and parts. 


ANALYSIS 





For Details Write; “THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 
42-44 Twollth St., Long Island City 1, &. ¥. 
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e SEIZING 
e GALLING 
@ FRETTING 
° FRICTIONAL 
WEAR - 
RE 
© PEMPERATURES 
e PRESS FITS 
@ DRAWING & 
FORMING 


for catoleg and 
~~ Vist covering com 


THE ALPHA corporation 


65 MARVARO AVENUE STamrORD. CONN 





al s 
hk Ik 
_ 


oa 


NTRON 


MICR« 
ee Tet ! 
> 
jen 
- hs 
4 
Fi , i se 
? 
ee 


> 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Cliff Laboratories Div. 
The Torsion Balance Company 
CLIFTON NEW JERSEY 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


Ox 


Yi #) THE HOOVER COMPANY 


Die Castings Division 
North Canton, Ohio 


A E 40 





A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min 
imum — 36% 


maximum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 


from solid stock 
Only finish oper 
ations required 
are reaming small 
dia. of counter- 
bored hole and 
drilling and tap 


ping for set screw 


MORGANVILLE, N. J. 


LIST NO. 4 ON INFO.COUPON PAGE 6 




















A CABLE SPLICED 
IN 10 seconps! 





ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 


wots for C a Catalog 
N INF P 








| eet 
PENNROLD 


Precision strip 





rolled to your most 
exacting requirements 


For Further informetion Contact 


PENN PRECISION PRODUCTS, INC. 


Reading, Penn 
¢ Reoding 6-382) 


IST NO. 126 ON INFO-COUPON PAGE 





MAURATH, Inc 
21830 MILES AVENUE 
NORTH RANDALL 22, OHIO 








cu 


lin Inc. 
For 


Stainless and 

Heat Resistant 

ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 
All Analyses - Coated, 
Straightened - Cut - 


| 





Coiled and Spooled 





Phone: MOntrose 2-6100 





LIST NO. 72 ON INFO-COUPON PAGE 
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GARDEN CITY Industrial FANS 


For a wide choice ... GARDEN CITY FANS 
designed with FORWARD BACKWARD 
or RADIAL BLADES, serve many industrial 
processing requirements. 


If your needs call for HIGH TEM 
PERATURES (300° to 1600°F) you'll 
find GARDEN CITY HIGH TEMPERA 
TURE FANS save you meney. Patented 
air-cooled shaft slices maintainence 
costs. 


Send for our latest catalogs, illustrating 
GARDEN CITY INDUSTRIAL FAN equip- 
ment. For specific details, outline your fan 
problems to us, giving cubic feet per minute, 
static pressure, and just how you intend to 
use the fan. We'll be pleased to suggest a 
fan for you 


GARDEN CITY FAN COMPANY 


332 South Michigan Avenue — Chicago 4, Iilinois 


Representatives in principal cities 
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ROLL 
FORMED 
SHAPES 
Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 


degree of accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


ROLL FORMED PRODUCTS CO. 


HAM OFFICE AND FEame 


d?ot OAKWOOD Ave ¢ YOUNGSTOWN, OHIO 








TUBING ROLLS 


AND 


FORMING ROLLS 


To Your Specifications or Ardcor Design—for ali makes of machines 


DESIGNERS AND MANUFACTURERS: Ali Sizes and Spindle Diameters 
of Roll Forming Machines, Welded and Lock-Seam Pipe and Tube Mills 
© Forming Rolls, Tubing and Pipe Rolis © Straightening, Pinch and 
Levelier Rolis * Cut-off Machines 


American ROLLER DIE CORPORATION 
29550 Clayton Avenue e Wickliffe, Ohio 











WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods * Shapes * Bars 
Holiow Extrusions ® Plate * Sheet 
© Pipe © Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 


Sales Office 
376 Latayette St., New York 3, NM. Y. 
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READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7201 Euclid Avenue, Cleveland 3, Obie 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below — (PI heck) 
ease chec 


Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Date Into Supply 


(J O 
L) 
CJ 
L) 


] 
LJ 


(Bulletin Board Item Number) 


Street 
City 
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Are parts machined for you 


r| under STATISTICAL 
QUALITY CONTROL ? 


At Non-Gran, they 
will be. Our contract 
machine work is per 
formed under indus 
try's newest approach 
to better products, at 
lower cost Write! 
AMERICAN WON-GRAN 
BRONZE CO., BERWYN, 
PA. , h 


‘ 
oh ely 








came to ANACONDA 


When the television industry needed a shadow mask to control electron 


beams in the color tube, Buckbee Mears Company, photoengravers of 
St. Paul, Minnesota, produced it. When they needed thin strip metal 


) 


2500 perfect holes per square inch could be etched, Anaconda 


in which 
produ ed it 


When color TV came to Anaconda, we developed a new alloy, 6 

Cupro Nickel, with such uniform quality, structure and thickness 
0.0075 that the microscopic holes could be etched without flaw 

The new alloy also has the strength and malleability to take forming 
without distortion of the dot structure, and functions in a color tube 
without contaminating the vacuum 


Ag un a copper alloy has solved a diffi ult problem 
Perhaps yours can be made easier through Anaconda 
research and development. The American Brass Com 
pany, Waterbury 20, Connecticut. In Canada: Ana 
conda American Brass Limited, New Toronto, Ontario 


the sensitized Cupr 


Directly be 


hind the 





0 holes, size 


ally to check hole size 


ANACONDA, ive woe se comember : 


COPPER + BRASS * BRONZE 


a in each Whe 
comiain 





Rejects dropped from 11% to 1% 


when Farrington switched to Formbrite for 
frames of Remington Shaver case 





One of the two trame that 
give added eye appeal to the 
handsome Remington case 
” i 
Frame ire J wiae 


j ” 


long and 


” 


lee} 


Formbrite’* fine-grain drawing brass is harder, stronger, 
springier...often polishes in half the time 


Each day, thousands of these brass frames for the Remington-60 Del 
ure made by Farrington Manufacturing Company of Boston 
nary brass, rejects after polishing were running at the rate of 11 
Then Farrington switched to Formbrite. Rejects droppe 
less than | and with far le polishing Farrington now gets 
they've ever seen. And that’s important because the Remuingrt 
sell the shaver 
You'll find Formbrite surprisingly 


drawn and embossed. Yet with all its advantages, it « 
' 


fuctile ‘ 4 stam forme 
than ordinary 
drawing DOrass We 1 it yi ro KNOW this COSt-Saving metal etter May A ¢ 
send you descript' { sk for booklet B-49)? A free sample t 
your own shop? hav presentative call? Simply write 

Brass Compa F / iit Waterbury 20, Con 


Bra l., New ronto, Ontari 


{ynevica) 


Formbrite drawing brass scriy 
— 


Press operator blanks frame for the ; 4 v ry 
Remington case out of ¢ x O12 . ‘7 Y 
wore om a 
y : 


Frames are set in fixture for finishing 


Oe Se Ee Geen, Se FINE-GRAIN DRAWING BRASS 


station polishing machine, Bright 
lustrous finish is Obtained in one 
pass che ugh the machine F 
f AN PRODUCT 


made by The American Brass Company 















You can design light weight, longer life, and 
economy into your products by including N-a-x 
HIGH-TENSILE in your plans. 

@ It is 50% stronger than mild steel. 

@ It is considerably more resistant to corrosion. 
@ It has greater paint adhesion with less under- 
HIGH-TENSILE STEEL coat corrosion. 

It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear 
It is readily and easily welded by any process 


It polishes to a high lustre at minimum cost. 


And with all these physical advantages over mild 
carbon stecl—it can be cold formed as readily 
into the most difficult shaped stamping. 


When you next start to redesign, get the facts on 
N-A-X HIGH-TENSILE. It’s produced by Great Lakes 
Steel—long recognized specialists in flat-rolled 
steel products 





W-A-K Alley Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 279, Mich. . A Unit of 


NATIONAL STEEL CORPORATION 
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This Lectrodryer processes the hydrogen fed to all the 
Adamas sintering furnace (a few are shown below) 
After leaving the Lectrodryer, the hydrogen atmosphere 
registers ao dewpoint below —100° F. 


Adamas Carbide insists 
on DRY hydrogen for sintering 


A hydrogen dried to a dewpoint below - 100° F 
prevents surface oxidizing of carbides being 
sintered at Adamas Carbide Corporation's 
ultramodern plant at Kenilworth, New Jersey. 

To obtain such dryness, Adamas follows 
two steps: 


You can obtain similar dryness 


Lectrodryers will economically remove un- 
wanted moisture from air or other gases in a 
continuous, automatic cycle. For large or 
small volume 
6000 psi) 


low or high pressures (to 
Lectrodryers of all types and sizes 


(1) The hydrogen feeds through a catalytic 
cylinder which converts every trace of 
free oxygen into moisture. 

(2) Then the hydrogen passes through a 
Lectrodryer* which snatches moisture 
from the gas, delivering it at a dew- 


point somewhere below -100° F, 


are available to solve your problem. 

Talk it over with a Lectrodryer engineer. 
No obligation, and he may help you consid- 
erably. Write for the booklet, Because Moisture 
Isn't Pink, describing how industry is using 
Lectrodryers. Pittsburgh Lectrodryer Corpo- 
ration, 317 32nd Street, Pittsburgh 30, Pa. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XV! 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin. Bressoux-Liege 


LECTRODRYERS DRY 


s 
with ACTIVATED ALUMINA 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 


iy 
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* x te Bendljx’ 
Qs a 3, Martempering 
, 5 . Story... 


fy 
q 


~ 


| 
*Bendix Products Division 


Bendix Aviation Corporation 
Automobile, Aviation, Marine and 8 
industrial Products, South Bend, Ind. th I; 
oe WI 


NU-SAL NEUTRAL SALT 
PA R T Melting point 1230°F / working range 1300-1650°F.) 


Products are aircraft landing gear steel compo- 
nents, including forgings, arc and flash welded 


assemblies, basically tubular with complex lugs. and 


THERMO-QUENCH SALT 


1. Eliminate decarburization and scaling. - aa / 598.1 )00°F 
© Retecs disesion. elting point 290°F / working range 325-1100°F.) 
3. Reduce residual stresses resulting from heat 

treatments. 


Using an immersed electrode-type furnace 96” 
deep, these complex parts were austenitized in 
Park Chemical’s Nu-Sal neutral salt at 1550°F. 
for 45 minutes. Previous method used 12 hours. 
Quench at 400°P. is in Park Chemical’s Thermo 
Quench Salt. Steels used are AMS 6324, AMS 
6415 and AMS 6427. 

Salt baths offer tremendous advantages over 
conventional heat treating methods. As much as 
80% of all heat treating can be done in salt. 
Speedy handling and small floor space cuts costs. 
Quality is increased by eliminating quench 
cracks, scaling and decarb, while improving 
toughness and ductility. 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 


Send Free Bulletin on Neutral Salt Boths 


Position 


r------------- 


Sixth in o series of advertisements describing Park processes on the job 





Low-cost, easy-to-form 
“Beryidur’ makes expander 
spring that requires 
no adjustment 


This finger spring is a U packing 
expander which maintains a seal at 0-5 
hoist.* 
What are the characteristics demanded 
in an application of this kind? First, 
“Beryldur,” like 


all beryllium copper alloys, is highly 


pounds in the cylinder of a 


corrosion resistance, 
corrosion resistant. Second, uniform 
spring pressure, If the expander is too 
loose, the packing will leak oil and 
water. If it is too tight, it will prevent 
the plunger from moving freely. It is 
enough to say on this point that this 
“Beryldur’’ expander never needs field 
adjustment 


Finally, formability is all-important. 
The 130° bends parallel to the rolling 


* Made by Globe Hoist Co 


direction around a ¢”" radius could 


cause trouble—but in “Beryldur,”’ grain 
direction is uniform and blanking is 
no problem. The expander was origi- 
nally made of 12 6-in. sections riveted 
together; now it is made of two strips 


of mill-hardened “Beryldur.”’ 

The properties of “‘Beryldur’’ are 
midway between those of high-strength 
Bery!- 


there- 


and high-conductivity “Berylco” 
lium Copper alloys. “Beryldur”’ 
fore has a higher tensile strength than 
brass or bronze, plus high fatigue 
strength, great resistance to wear, and 
good electrical conductivity. For sample 
material or engineering help, call or 
below. 


write any of the offices listed 


Des Moines, lowa, Philadelphia, Pa 


“BERYLDUR" 


EXPANDER i; 


pushed down over 


plunger, then U packing is forced over the expander 


ee 


FURTHER INFORMATION 
about “Beryidur” is contained in 
this 4-page folder. Send for your 


free copy today 


THE BERYLLIUM CORPORATION 


DEPT. SF + READING 9Q, 


New York © Springfield, Mass. © Rochester, N.Y 
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PENNA. 


* Philodelphic * Pittsburgh ¢ Cleveland « Doyton « Detroit « Chicago * Minneopolis ¢ Houston © Son Francisco © Los Angeles 


Representatives in principal world-trade centers 





Profitable low-cost production starts on the drafting 

board. That's why electronic designers should know about 

EASY-FLO and SIL-FOS brazing. This widely used process 

is the key to amazing strength, speed and economy in the 

EASY JIKe) production of metal assemblies. And for many electronic 
2 assemblies, low-temperature EASY-FLO and SIL-FOS braz- 

ing offers these further important advantages: high electrical 

conductivity—strong resistance to corrosion—minimum dan- 

Sl L-FOS ger of overheating when joining thin metals. 

BEST WAY TO GET THE FACTS is from a field service engineer, 

He has the know-how to help you from design right through 


to production. Glad to send him, entirely without obligation. 


Jt Oe ee eo just write and say when. 
Ly A 64) 


if 


A CASE IN POINT — in producing their line of Precision Microwave Test 
Equipment, the FXpF-R MACHINE WORKS, Inc., Long Island City, N. Y. 
do quite a bit of EASY-FLO and SIL-FOS brazing. Typical jobs pictured are: 


1. Klystron Tube Mount assembly for Micro- 
wave Spectrum Analyzer—6 EASY-FLO joints. 
2. Broadband Probe—the main body is 
EASY-FLO brazed to base and detector tee. 
3. Wave Guide assembly for Direct Reading 
Frequency Meter—4 EASY-FLO joints. 


2K FOR THE FACTS IN PRINT GET BULLETIN 20 


It gives all the advantages of EASY-FLO and SIL-FOS brazing 
plus useful information about joint design and fast production 
brazing methods, Write for a copy, today. 


OFFICES and PLANTS 


BRIDGEPORT, CONN 
HANDY & HA ates 
CHICAGO, IU 


CLEVELAND, OHIO 
ORIGINATORS OF 
easy oe 8 ; pueemenmmmme FTRO)! i +4 


$14 FOS General Offices: 82 Fulton $t., New York 38, N.Y. ton Sone. SAL 
MONTREAL, CANADA 
DISTRIBUTORS IM PRINCIPAL CITIES 
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Lightweight Cabinet for Electronic Brains 


...made of magnesium 


- a " 


a 
Here’s why you, too, should consider using Dow Magnesium 
* It’s light in weight, actually the lightest of all structural metals 
* It has high strength and rigidity which permits simplifying your design 
for even further weight reduction. 
* Excellent weldability and ease of forming are just two of the many plus 


values in fabric ating Magnesium 


Now is the time to get complet details. From design to produ tion 18 a long 
trip take the first step with the right metal! Investigate magnesium. ( omplete 
engineering and fabricating facilities are available at Dow’s Bay City 
Division as well as from other fabricators located throughout the country 
THE DOW CHEMICAL COMPANY, Magnesium Sales Department MA 306F. 


Midland, Michigan. 


you can depend on DOW MAGNESIUM 








PTR 


* ALUMINUM 
EXTRUSION TOOLS 


FINKL QUALITY 


and quality that only 76 years olf metal working expert 
» ence can impart, W4X Hot Work Steel made by binkl 
meets the re quirements lor iluminum extrusion tools such 
as mandrels, liners, rams, and adapters We manutacture 
containers as well as reworking and relining used contain 
ers Quality control, from steel making in our own melt 
shop, through forging, heat treating, machining and inspec 
tion makes them the finest tools available 
Hot Work Die Steels made by experts cost you no mor 
than those from non-specialists in hot work applications 
and in the long run certainly less. When your next require 
ments for hot work tooling, die blocks, or forgings are 
being considered, consider Fink! for the best. Our engi 


‘ neers will gladly offer the advantage of their knowledge 


and our experienc There is no obligation 


Offices in: DETROIT * CLEVELAND + PITTSBURGH + INDIANAPOLIS 
DIE BLOCKS * HOUSTON « ALLENTOWN « ST. PAUL * COLORADO SPRINGS «+ 
o 


SAN FRANCISCO + SEATTLE + BIRMINGHAM + KANSAS CITY 
HOT WORK Warehouses in; CHICAGO + EAST CAMBRIDGE * LOS ANGELES 
STEEL 


FORGINGS .¥ Fink’ & Sons Co. 


ELECTRIC 2011 SOUTHPORT AVENUE: CHICAGO 14 
FURNACE 


STEELS 
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Turbo-prop engines in many mod- 
ern aircraft have phosphor bronze 
bushings containing tin 


Today’s uses for STRAITS TIN from MALAYA 
range from turbo-prop engines to pie cans 





Soldering aluminum is made faster 
and easier by using new tin-rich 
tin-zine-cerium solders 


New 
more corrosion resistant 
attractive than chrome 


tin-nickel 






plating is both 
ind more 








AL 
, 
‘ Ss 
r Le 


y 


Tin foil is again -being used as 
the conductive element in many 
types of capacitors 





Though one of the oldest metals known, 
we're still finding new ways to use tin 
For perhaps no other metal can do so 
many different kinds of jobs so eco- 
nomically and so well. 

Organotin chemicals, for example, are 
the best stabilizers known for polyviny! 
chloride plastics. Tin-zinc and tin-cad- 
mium plating alloys give steel greater 
corrosion protection than either zinc 
or cadmium alone. And, to cite just 
one more application, a new bearing 
alloy of aluminum and 20-30% tin has 
several times the strength of babbitt at 
working temperatures, with excellent 
antifriction properties. 

Fortunately, there is plenty of tin. Over 
one-third of the world’s supply is mined 
in Malaya, the key country in Southeast 
Asia. And with Malaya steadily winning 
its war against Communist guerrillas— 
with the new Manila Treaty and new 


The 
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Since February 


Dept 





Printed circuits are 
in automation 
time and costs 


a key factor 
Dip soldering saves 





US. 


increased 


Economic Aid Plans promising 
security against Communist 
infiltration in this important area—you 
can count on a supply of tin fully as 
dependable as the supplies of other 
materials produced in the Free World. 


Straits Tin from Malaya is at least 
99.87% pure—has been recognized as a 
standard grade for years. It is inert, non- 
toxic, friction and corrosion resistant. It 
can easily be plated in very thin layers, 
is highly malleable, has a relatively low 
melting point (450°F.). Above all, 
Straits Tin is economical to use—a little 
tin can do a lot of work, And there is a 
lot of work only tin can do. Whether 
you're planning a new product, improv- 
ing an old one, or simply looking for 
ways to cut manufacturing costs, a care- 
ful reappraisal of the properties of 
Straits Tin may uncover a profitable 
answer to your problem. 





1953, there have been no restrictions by the US 


— 


i 


Pot Pie 


Tasty beef and chicken pies can 
now be kept 


indefinitely in their 


new pie-pan-shaped tin cans 










A 20-page new booklet gives 
an informative report on 
Straits Tin and its many new 
uses today. Write for a free 
copy now. 


Government on the use of tin 


Malayan Tin Bureau 







. CC3, 1028 Connecticut Ave., Washington 6, D.C. 


For the continuous casting of steel... 


Koppers 
builds the first 
commercial - scale 
machine 


The continuous-casting machine illustrated 
here is now in operation at Atlas Steels Ltd., 
Welland, Ontario, Canada. This is the 
first commercial-scale installation in North 
America that, in a continuous line, converts 
molten steel into solidified billets or slabs 
It was designed and constructed by the 
Freyn Department of Koppers Engineering 
and Construction Division. 


Atlas Steels’ machine is presently produc 
ing slabs and billets in three sizes. With dif 
ferent molds, this machine also could pro 
duce any desired billet section. It is designed 
to cast 35-ton heats 

In theory, this new machine could cast a 
billet or slab of steel many miles in length 
it is limited only by the supply of molten 
metal. In actual practice, acetylene torches 
automatically cut the molded steel into re 
quired lengths as it emerges from the 
machine 


Continuous casting is an economical 
short-cut in steelmaking. It eliminates the 
need for ingot-casting and stripping equip 
ment, except the ladle crane. Soaking pits 
and blooming mills can be by-passed. Also 
the Freyn-design continuous-casting process 
can yield 10 to 15 per cent more finished 
steel per heat than conventional pouring 
methods 

Your inquiry is invited concerning th 
continuous-casting operation or any 
other metallurgical construction problems 
you may have. You incur no obligation 
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Beginning the series of exposures on a welded boiler seam at 





















Wickes. In accordance with the ASME Code, every inch of heavy 
boiler weld is checked, Du Pont X-ray Film is used. 





Du Pont Technical 


with technical problems 


Freshly processed Du Pont Film is removed 
from the wash by Radiographer Fred Stecker 
Thorough washing, plus high quality of the 
Du Pont emulsion, insures long record life 


“Blue-hased Du Pont X-ray Film is easier to read . . 
keeps its quality through years of storage,” 


Says Plant Superintendent Robert Lyman, Wickes Boiler Com- 





“Wickes Corporation x-rays over 
14,000 linear feet of boiler weld each 
year on Du Pont X-ray Film! Read- 
ing that much film could be a tedious, 
difficult job. But thanks to the high 
contrast and blue-tinted base of 
Du Pont Film, interpretation is no 
strain at all. 

“Not only is Du Pont X-ray Film 
easy to read when it’s freshly proc- 
essed ... it 
through many years of storage in 
our files. We never know when we'll 


retains that quality 


have to refer to one of our filed radio- 
graphs. So, it’s important that all of 
them stay in perfect condition 





“With the checking and cross 
checking of films that’s involved in 
weld examinations, the film we use 
must be consistent in speed and con- 
trast. That’s another big reason why 
we stick with Du Pont we've 
never found another film that ap- 
proaches it for box-after-box con 
sistency.” 

If clear-cut analysis and unsur- 
passed stability are essential in your 
operation, you'll want to standard- 
ize on Du Pont X-ray Film. For 
samples to test in your own plant, 
contact your Du Pont Technical Rep- 
resentative or local District Office 


pany Division, Wickes Corporation, Saginaw, Mich 


FOR MORE INFORMATION, 


contact the nearest Du Pont District Office (listed 
below) or the Du Pont Company, Photo Products 
Department, Wilmington 98, Del. In Canada 
Lu Pont Company of Canada Limited, Montreal 


DISTRICT OFFICES 


80S Peachtree Buslding 
140 Federal Street 


Atlanta 5, Ge 
Boston 10 Mass 


Cricago 18. 3289" California Avenue 
Cleveland 14 Ono 1033 Union Commerce Bldg 
Dalles 7, Texas 1628 Gek Lawn Avenue 


Los Angeles 34 Calif 1051 Santa Monica Boulevard 
New York 11, WY 248 West 18th Stree! 
Philedeiptis 2. Ps 725 South 15th Street 
Export Nemour: Bidg Wilmington G8 Delaware 


Conedec .. Du Pont Company of Canade Limited, Montreal 


66. u 5. vat ort 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


SPECIFY DU PONT X-RAY PRODUCTS 


FILMS ° 


“PATTERSON” 





SCREENS ° 





CHEMICALS 





Representative Dick 
Aubrey examines a finished film with Plant 
Superintendent Lyman. Aubrey is a regular 
visitor — checking Wickes’ film supply, helping 


reach Re 44-46 
almost cost them 
the contract {/ 


A well-known commercial metal-treating plant in Milwaukee was having great difficulty 
fulfilling a contract for treating 1085 carbon steel. “Their chief metallurgist told me 
every other oil they had tried failed to quench the metal to desired specifications 

and they were close to losing the contract,” reports Sinclair's Representative H. F. Long. 
“Among other requirements, was a Rockwell C hardness specification of 44 to 46, 

The best obtainable with the oils tried was Re 35. 


QUENCHOL 521 Recommended... 


A special hardness demonstration of Sinclair QUENCHOL 521 prompted these people 

to arrange for immediate tests. We installed QUENCHOL 521 in a large Lindberg furnace having an oil 
capacity of 400 gallons. Production-wise, the tests showed that a Rockwell C hardness 

(as quenched) of 62 to 64 was easily attainable. Close control was possible by quenching 

to this hardness, then drawing back to Rc 44-46 as specified. Further tests showed that 

QUENCHOL 521 was equally superior for many other types of commercial heat-treating.” 


It will pay you to get the facts on the performance benefits of gueNcHoL 521, Contact your local 
Sinclair Representative or write, if you prefer, for the new booklet about QUENCHOL 521 to Sinclair 
Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20,N.Y. There's no obligation. 


CUTTING OILS and COOLANTS 
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It’s your Best Buy in Degreasing Agents! 






It’s Fast 
It’s Thorough 
It’s Economical 


Gall, TRICHLORethylene 


When you stack up all the advantages offered by 
Nialk TRICHLORethylene you'll understand why 
more and more companies are standardizing on it 
for metal parts degreasing. 


Versatile—the ideal organic solvent for removing 
practically every kind of foreign matter—waxes, 
greases, oils, gums, tars—even chips. Leaves parts 
clean, warm, dry, ready for assembly, inspection 
or surface treatment. 


Fast—Acts quickly, cleans and dries rapidly. Its 
low boiling point (86.6°-87.8°C, based on standard 
ASTM tests) permits vaporization at low steam 
temperatures. 


Thorough—Low viscosity (0.58 centipoises at 20°C) 
and low surface tension (about 29 dynes per cm at 
30°C) assure diffusion into pores and relatively in- 
accessible openings. 


Economical—Stable and completely usable after dis- 
tillation. Cuts power consumption . . . can be heated 
By gas, steam or electricity. Gives concentrated 
vapor at only 188°F. Specific heat is less than 4 
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that of water. Cuts vapor loss—high vapor density 
(4.5 times that of air) assures proper vapor level 
at all times. 


Safe —Has neither flash point nor fire point ; classed 
as nonflammable at room temperatures, only 
moderately flammable at higher temperatures 
(Underwriters’ Laboratories rating 3). 


Order by the drum, carload or tank car. 
Deliveries can be made promptly. A 
request on your letterhead will bring 
you a free copy of our Nialk TRICHLOR- 
ethylene booklet. 


NIAGARA 
ALKALI COMPANY 


60 East 42nd Street 
New York 17, New York 
NIALK® Liquid Chiorine « WNIALK Caustic Potash + NIALK Carbonate of Potash 


NIALK Paradichiorobenzene * NIALK Caustic Soda + NIALK TRICHLORethylene 
NIAGATHAL® (Tetrachioro Phthalic Anhydride 







He's Proteus, Neptune's son, a highly ver- 
satile character—hence the adjective protean. You 
never knew whether next you'd see him as a lion, 
a raging fire, a reptile, or an angry bull. 


Here at Driver-Harris, we do protean marvels 
too... with metals. For instance, Nichrome*, the 
unique heat-resistant, corrosion-resistant, elec- 
trical-resistance alloy known the world over, has 
long been the engineer’s yardstick of comparison 
not in one, but in at least 3 widely different 
applications. 


TO GENERATE HEAT: In all applications of 
producing heat by electricity, particularly to 
temperatures above 1700°F., Nichrome and 
Nichrome V set the quality standard. From 
simple electrical appliances such as ranges, 
broilers, toasters, etc. to giant industrial fur- 
naces, no other alloys enjoy such widespread 
recognition and use. 


TO RESIST HEAT: Because of its unsurpassed 
resistance to heat and corrosion, Nichrome is 
used for making massive furnace muffles and 


retorts often weighing tons, and work-loading 
fixtures of all shapes. The outstanding property 
of Nichrome here is its extremely long life, 
which results in low heat-hour costs. 


TO RESIST ELECTRICITY: ‘The greatest contribu- 
tion to outstanding stability and miniaturiza- 
tion of resistors is made by Nichrome wire. 
Drawn to sizes as small as .0005 and finished in 
a variety of insulations, Nichrome is a boon to 
electronics in the manufacture of high toler- 
ance resistance units of all types. 


Added to the nickel and chrome of Nichrome 
and Nichrome V is always one exclusive ingredi- 
ent—the supreme mastery of the Driver-Harris 
specialists, gained in their 57 years of melting 
and drawing experience. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trade- 
mark NICHROME. There is only one Nichrome, 
and it is made only by Driver-Harris. 


*T. M. Reg. U. &. Pat. OF. 


BRANCHES : Chicago, Detroit, Cleveland, Lovisville, Los Angeles, Sen Francisco 
in Canada: The 8. GREENING WIRE COMPANY, Lid., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTROWIC ALLOYS IN THE WORLD 
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Here’s a medium carbon alloy steel which for the 
first time combines the high mechanical properties 
needed in heavy duty applications with the free- 
cutting characteristics of a carbon manganese steel. 

Shop after shop has saved up to 75% in ma- 
chining time, lengthened tool life by as much as 
300% and increased production up to 200% after 
switching from a standard medium-carbon alloy 
to New Rycut 50. 


The secret lies in the addition of a very small 
amount of lead (.15% to .35%) by a patented 
process. Finely dispersed, the lead acts as a lubri- 


Principal products: Bars, structurals, plates, sheets, tubing, 
alloys, stainless, reinforcing, machinery & tools, etc. 


Announcing NEW RYCUT 50, a leaded alloy 


fastest machining alloy steel in its carbon range 


LOWERS COST 
OF FINISHED PARTS 
.. » HERE’S WHY 


Increases production as 
much as 200%. 

Cuts 25% to 75% faster 
thancomparable standard 
analyses. 

Lengthens tool life from 
100% to 300%. 


Retains strength —lead has 
no known effect on me- 


chanical properties. 
Machines to excellent 

finish, exceptionally 

bright and smooth. 





cant between steel and cutting tool — giving greatly 
increased machinability without known effect on 
mechanical properties—the hardenability of New 
Rycut 50 compares with that of AISI 4150. 

You can get quick shipment of New Rycut 50 
annealed or heat treated in rounds of many sizes 

from your nearby Ryerson plant. For worth 
while savings, try this remarkable alloy in your 
shop for production or maintenance applications 

Also on hand at Ryerson —two other leaded alloys 
Low carbon Rycut 20 and medium carbon Rycut 40. 
Also Ledloy, the fastest cutting carbon steel. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK + BOSTON + PHILADELPHIA +» CHARLOTTE, N. C. » CINCINNATI + CLEVELAND 


DETROIT + PITTSBURGH + BUFFALO + CHICAGO + MILWAUKEE + ST. LOUIS + LOS ANGELES + SAN FRANCISCO + SPOKANE + SEATTLE 
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Heat Treating 


Aluminum Alloy 


Aircraft Parts 


Volume 67, No. 6 


A Builder’s Viewpoint 


By R. H. GASSNER* 


Optimum properties are required in aluminum alloy parts 
used in modern aircraft. This dictates a necessity for close control 
over heat treating furnaces and quenching facilities. 


’ \ EIGHT-CONSCIOUS designers of the high- 


speed aircraft and missiles now on the drawing 


board are demanding that metals be utilized to 
the absolute limit of their capabilities. These 
demands must often be satisfied by the establish- 
ment of more stringent controls over manufac- 
turing processes; hence, they are often reflected 
in the requirements for processing equipment. 
The purpose of this paper is to illustrate how 
metallurgical principles dictate the requirements 
of heat treating equipment for wrought alumi- 
num alloys. 


Aluminum Alloys 


Solution heat treatment of aluminum alloys 
consists of two steps, (a) heating and soaking 
and (b) quenching. During the first step, the 
alloy is heated to the soaking temperature range 


and held there long enough to allow solution and 
diffusion of the alloying elements in the alum- 
inum to form a homogeneous solid solution 
During the second step, the material is quenched 
in water to retain that solid solution at room 
temperature. 

Figure 1, a portion of the aluminum-copper 
equilibrium diagram, will be used to illustrate 
how solution heat treating conditions are chosen 
Note first the eutectic point, with its two param 
or 1018° F.) and 
composition (33% Cu, 67% Al). This point defines 
the composition of the lowest melting alloy of 


eters — temperature (548° C 


these two metals (the eutectic composition ) and 
its melting point (the eutectic temperature ) 
the line AB: 


Note, second it defines the solu 


* Metallurgist, 
Segundo, Calif. 


Douglas Aircraft Co., Ine., EI 
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bility of copper in aluminum at various tempera- 
tures. The composition of a typical precipitation 
hardening binary alloy is indicated by the line 
CD representing 5.25% Cu, 

The diagram shows that the soaking tempera- 
ture range must not exceed the eutectic tempera- 
ture because of the danger that segregated, 
copper-rich areas may melt. On the other hand, 
it must exceed the temperature defined by the 
intersection of lines AB and CD (temperature E ) 
in order to dissolve all of the available copper. 
A small safety margin above the upper limit of 
the soaking range is necessary because the pres- 
ence of eutectic melting results in severe losses 
in strength and ductility, The losses are caused 
by the as-cast structure of the resolidified molten 
metal; its properties resemble those of a casting. 
This condition is particularly hazardous because 
it often presents no external manifestations, and 
is not detectable by ordinary inspection methods. 


Fig. 1— Aluminum End of Alumi- 
num-Copper Equilibrium Diagram 





Douglas DC-7, World's 
Fastest Piston-Powered 
Commercial Airplane 


Likewise, the shallow slope of the solubility 
curve AB (that is, solubility decreases rapidly 
with small decreases in temperature) dictates 
the necessity for a small safety margin below 
the lower limit because, if maximum solution is 
not achieved, the degree of supersaturation after 
quenching will be lower than that required for 
optimum hardening. The soaking temperature 
range is sometimes further restricted by raising 
the lower limit as close to the upper limit as 
possible, commensurate with furnace capabilities 
in order to take advantage of faster solution 
and diffusion rates. 

The composition of the typical alloy, CD, is 
5.25% Cu, 94.75% Al. Since the eutectic tempera- 
ture is 1018° F. and the intersection of CD with 
AB is at 996° F., the soaking temperature range 
should be 999 to 1014° F. This 15° range allows 
a 4° safety margin on the high side to safeguard 
against eutectic melting, and a 3° cushion on the 
low side for increased solution and diffusion 
rates, Of course, a composition of higher strength 

could have been chosen, say 


5.60% Cu, but its soaking tem- 
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perature range would probably 
have been limited to 1016 to 


1017° F. The selection of the 








5.25% Cu alloy represents a com- 
promise between strength and 
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furnace capabilities. 

Actually the equilibrium dia- 
gram and typical composition 
illustrated in Fig. 1 are similar 
to those of more complex, com- 
mercial alloys; their soaking tem- 
perature similarly 
narrow. For example, the eutec- 
tic temperature of 2024 (245) 
alloy is 932° F., 


ranges are 
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and the upper 
limit of the soaking range is 





930° F. The lower limit is 915° F., 








but it is dictated by temperature con- 
trol limitations of present industrial 
furnaces. Cooperative tests performed 
by the West Coast airframe com- 
panies have shown that significantly 
higher strengths could be obtained 
from this material if the minimum 
soaking temperature raised. 
(See Fig. 2.) 

The preceding information deline- 
ates the origins of the requirements 
for adequately instrumented furnaces 
which will maintain metal tempera- 
tures accurately, within a narrow 
range. A safety control instrument, set 
at the upper limit of the range and 
operating in with an 


were 





Yield Strength, (OOO Psi 


conjunction 








Ultimote Strength, /OOO Psi 





Yield Strength 
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alarm system or automatic cut-off, is 
additional insurance against eutectic 
melting. 

Usually, uniformity 
and control requirements are easily 
met by properly instrumented salt 
bath furnaces. Immersion electrode types are 
somewhat superior in uniformity, due to their 
inherent agitation; however, the thermal con- 
ductivity of the molten salts is sufficient to 


temperature 


allow many gas-fired baths to operate success- 


fully within very narrow temperature ranges. 
This advantage of salt baths is somewhat offset 
by their well-known lack of versatility when 
different soaking temperatures are used; heating 
or cooling the large mass of molten salt involves 
long waiting periods. 

Waiting periods—Although air furnaces are 
more adaptable than salt baths when several 
different alloys are to be solution heat treated, 
they suffer from a similar, less easily recognized 
limitation — namely, when the operating temper- 
ature of an air furnace is changed, waiting 
periods are required after the control instrument 
indicates stability in order to allow the furnace 
walls to stabilize at the new temperature. If 
waiting periods are omitted, improper heat 
treatment may result because parts in the furnace 
will radiate heat to colder walls or absorb radiant 
heat from hotter walls. The effect of radiation on 
the control thermocouple, because of its small 
surface area, will be much less than on the parts; 
therefore the soaking cycle indicated by the 
control instrument will not reflect the actual 
metal temperature in the normal manner. The 
magnitude of this limitation is directly propor- 
tional to the efficiency of the furnace as an insu- 


925” 


915 920 
Soaking Temperoture,°F 


Fig. 2— Strength Versus Soaking 
Temperature for Alloy 2024-T 4 


lated chamber, but possibilities of such radiation 
effects should be recognized even in thin-walled 
furnaces. A test used by the West Coast airframe 
companies for establishing requisite waiting 
periods for rectangular air furnaces is described 
as follows: 

1. Test thermocouples, radiation test thermo 
couples, potentiometer, and cold junction com- 
pensation shall have been calibrated, during 
the previous three months, to read temperature 
within 2° F. Radiation test thermocouples shall 
be peened into the center of a panel of 606] 
(61S). The panel shall be a 1-ft. square of the 
minimum gage into which the thermocouple can 
be peened, and shall be heated to 970 to 1010° F. 
in an air furnace and air cooled prior to use.* 

2. Number and Distribution — Nine test ther- 
mocouples are to be located at eight corners and 
center of the working zone. If radiation test 
thermocouples are used, one radiation panel is 
required for each 5 ft. (linear), or fraction there- 
of, of each vertical furnace wall, located at the 
midheight of the working zone; these panels 
shall be symmetrically distributed, parallel to 
the walls, at the outer limit of the working zone 

Test Procedure is as ‘ ‘lows: 

1. A furnace stabilization survey shall be made 
for increasing and for decreasing temperatures. 


*The air cooled 6061 (61S) material is used for 
radiation panels because its dark surface readily 
absorbs radiant heat. 
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la, In the survey by increasing tem- 
perature stabilization, the temperature 
of furnace shall be stable for at least 
3 hr. at the minimum operating tempera- 
ture. Then change the setting of the 
temperature controlling instrument to 
the maximum operating temperature. 
After the temperature control instrument 
indicates that the furnace has stabilized 
at the maximum operating temperature, 
corroborated by a straight line at least 
% in. long on the recorder chart, insert 


Strength, |OOO Psi 


a rack of work containing test thermo- 
couples. 

lb. In the survey by decreasing tem- 
perature stabilization, the te mperature 
of the empty furnace shall be stable for 
at least 3 hr. at the maximum operating 
temperature. Change the setting of the control 
instrument to the minimum operating temper- 
ature to be used. Turn off the furnace heat and 
open the furnace doors, leaving the blowers 
on, When the temperature controlling instru- 
ment indicates that the furnace has reached 
100° F. below minimum operating temperature, 
close the doors and soak until the controlling 
instrument indicates that the furnace has stabi- 
lized at or below the minimum operating temper- 
ature. Then turn on the furnace heat. After the 
temperature control instrument indicates that 
the furnace has stabilized at the minimum oper- 
ating temperature, corroborated by a _ %-in. 
straight line on the recorder chart, insert a rack 
of work containing test thermocouples. 

The temperature of all test and furnace 
thermocouples shall be recorded at 5-min. inter- 
vals (maximum) after placing them in the fur- 
nace. Readings shall be taken for 30 min. after 
all reach the temperature range being surveyed. 
Determine the minimum and maximum tempera- 
tures of recurrent temperature pattern of highest 
and lowest test thermocouples. 

Another type of radiation problem is some- 
times encountered when the heating source of 
an air furnace is in the walls. If the shielding 
between the heating elements and the working 
zone is inadequate, metal temperatures will 
exceed air temperatures. Significant radiation 
effects, amounting to metal-air temperature dif- 
ferentials in excess of 20° F., have been encoun- 
tered when 0.064-in. gage stainless steel was used 
for shielding. These temperature differentials 
were not detectable after 0.5-in. asbestos board 
was added to the shield. 
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Fig. 3— Effect of Aging at Various Tem 
peratures on Strength of Al Alloy 2024-T 3 


In addition to these temperature control prob 
lems peculiar to air furnaces, contamination of 
the atmosphere must be avoided. Sulphur dioxide 
and water vapor may cause high-temperature 
oxidation of the metal, usually manifested by 
surface blisters and subsurface voids or oxide 
These act as stress concentrations and lower 
mechanical properties, especially fatigue life. 


Quenching 


The importance of close control over the 
quenching phase of solution heat treatment can 
be illustrated by Fig. 1. If the typical alloy were 
cooled infinitely slowly from the soaking tem- 
perature range, an intermetallic compound of 
copper and aluminum would precipitate and 
the amount of copper in solid solution would 
decrease with decreasing temperature along the 
line AB. Infinitely rapid cooling would follow 
line CD — that is, the composition of the solid 
solution would not change because the solute 
atoms would not have sufficient time to coalesce 
into particles of precipitate. The degree of 
supersaturation would be measured by the dis 
tance between AB and CD at the quench water 
temperature. Extremely rapid cooling rates, pro- 
ducing nearly maximum supersaturation, are 
necessary to assure that all lots of material will 
meet design requirements. 

Rapid quenching is also necessary to attain 
maximum corrosion resistance in the high- 
strength wrought alloys. Slow quenching causes 
a drastic loss in corrosion resistance due to pre- 
cipitation of a copper-aluminum compound at 
the grain boundaries, depleting the copper con- 
tent in the metal adjacent to the boundaries. 





That zone is anodic to (electrochemically more 
negative than) the remainder of the grain, and 
therefore is susceptible to corrosion; the depleted 
zone corrodes sacrificially at an accelerated rate. 
This is a very insidious type of corrosion because 
it proceeds internally and relatively little surface 
corrosion product is formed; hence, it could 
progress undetected to a point at which catas- 
trophic failure would occur. 

The cooling rate during transfer from furnace 
to quench is usually controlled by specification 
of maximum quench delay times. (The quench 
delay is measured from the time an air furnace 
door starts to open, or the time the first corner 
of a load emerges from a salt bath, until the last 
corner of the load is immersed in the water 
quench tank.) It is essential that immersion be 
completed before the metal cools below 775° F., 
and therefore maximum times vary from 5 sec. 
for gages under 0.017 in. to 15 sec. for gages 
over 0.090 in. After immersion, cooling rates are 
controlled by specifying maximum water tem- 
peratures be fore and after quenching. 

A factor which must not be overlooked is the 
necessity for agitation of the water or the parts 
during quenching. This is dramatically illustrated 
by the susceptibility of 0.50-in, 2024- T4 plate to 
intergranular corrosion when quenched in still 
water (3-sec. delay), and its freedom from such 
susceptibility when quenched with sufficient 
agitation to break up the insulating steam blanket 
which collects on the surface of the hot metal. 

\ relatively minor amount of hardening re- 
sults from solution heat treatment; in the fre shly 
quenched condition the material is almost as 
soft and ductile as in the annealed condition. 
The main purpose of solution heat treatment is 
to condition the alloy for subsequent age harden- 
ing treatments. 


Hardening 


Precipitation hardening or age hardening is 
responsible for the major portion of the harden- 
ing effect. It consists of precipitation of fine 
particles from the supersaturated solid solution, 
and occurs because of the alloy’s tendency to 
progress toward a state of equilibrium — that 
is, toward the ratio of precipitate to solid solu- 
tion indicated by the equilibrium diagram ( Fig. 
1). The amount of hardening is governed by 
the number and size of the precipitated partic les 
which, in turn, is a function of temperature at 
the time of precipitation since the mobility of 
the atoms determines the 


number and size of 


the groups into which they coalesce. Hence, pre- 
cipitation at elevated temperature produces 
higher hardnesses and strengths than room-tem- 
perature aging. 

The hardening effect of the precipitate results 
from the strain in the solid solution crystal caused 
by the presence of the 
limit the 
greater the 
strain 


“foreign” particle. Up to 
particles, the 
beyond that limiting size 
(and strength) decreases 


a certain larger the 
strain; 
Particle size 
then becomes so large that the number of par- 
ticles formed is insufficient to “key” the optimum 
number of slip planes. Therefore the time 


temperature conditions of precipitation heat 


treatments are carefully selected to produce a 
precipitate which gives the best combination of 
properties, The series of curves in Fig. 3 shows 
the effects of various aging times and temper 
atures on the mechanical properties of 2024-T 3 
(24S) alloy; the reasons behind the choice of 
a precipitation heat treatment consisting of 10 hi 
at 375° F. are readily apparent. 

Figure 3 also 


temperatur e 


illustrates the necessity for 
uniformity and control in aging 
furnaces similar to that required for solution 
heat treating furnaces. Problems of radiation 
and heat dist@ibution are somewhat less critical, 
due to the lower temperatures, except in the 
few furnaces which are used for both precipi 
tation and solution heat treating. In the latter 
event, the heat capacity needed for the high 
temperatures tends to produce detrimental ra 
diation effects at the low temperatures. The 
long soaking times required for age hardening 
treatments have led to 
This partially offsets the ad 
vantage of controlling at lower operating tem 
peratures, 


a trend toward large 
working zones. 


but control within specified limits 
is still easily possible. 

realized that the 
requirements for heat treating equipment are 
established by the 


In conclusion, it must be 


design engineer when he 


specifies the material and its properties on his 


drawing. Thereafter, the fundamental metal 
lurgical principles involved determine the heat 
treating conditions, and the allowable tolerances 
necessary to meet his expectations, When de- 
velopment of more efficient equipment and more 
accurate controls allows the designer to increase 
his requirements (that is, 
strength-weight ratios ) 


increased 
lighter efficient 
airplanes can be produced. Such advances have 
been responsible for maintaining the supremacy 
of the American aircraft industry 6 


allows 


more 
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An Alloy Manufacturer’s Viewpoint 


Many of the important physical qualities 
of aluminum alloy and magnesium alloy parts 
are controllable in accordance with established 
physical principles. factors affect- 
ing the final results, the necessity for proper 


Among the 


thermal treatments cannot be overe mphasize od, 
Heat treatments 
vary according to the job at hand. Proper design 
and selection of the type of heating equipment 


Generalization is unwise. 


and its auxiliaries obviously must follow an ade- 
quate study of the specific requirements. Other- 
wise unsatisfactory results may be expected. 

Annealing — When nece ssary to anneal wrought 
aluminum alloys, the general principle is to heat 
as quickly as possible to the proper metal temper- 
ature for the product concerned and to avoid an 
unnecessarily long period of holding at that 
temperature. If the rate of heating is too slow, 
or if the control of the metal temperature is so 
inaccurate that it reaches a temperature con- 
siderably higher than required for recrystalliza- 
tion, an excessively large grain size will result 
in some aluminum alloy materials. If a heat 
treatable alloy is heated substantially in excess 
of prescribed annealing practice, “partial” heat 
treatment may result in the sense that the proper- 
ties will be unstable and the product will gradu- 
ally harden at room temperature. Hence the 
annealing equipment must be capable of raising 
the desired load size quickly to temperature and 
of controlling the actual metal temperature 
within accurate limits. 

Solution heat treatment of wrought aluminum 
alloys is for the purpose of putting into solid 
solution the soluble alloying elements and to 
retain them in a supersaturated solid solu- 
tion by quenching. When the hardening con- 
stituents are later precipitated from the super- 
saturated solid solution, full hardening occurs. 
Precipitation occurs either as a result of the un- 
stable nature of the solid solution at room tem- 
perature (in some of the aluminum alloys), or 
by a precipitation heat treatment, more famil- 
iarly termed “artificial aging”. 

As is well known to those acquainted with 

*Works Chief Metallurgist, Edgewater (N.].) 
Works, Aluminum Co. of America. 
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By K. B. BAKER* 


phase diagrams of the aluminum alloys, certain 
phases begin to melt at temperatures well below 
those at which melting is obvious to the eye 
Yet the maximum strength possible prescribes 
a solution heat treatment at maximum permissi 
ble temperatures. The 
should 


heat treating furnace 
therefore be capable of maintaining 
the actual metal temperature within plus or 
minus 10° F. of that specified. If this is exceeded, 
eutectic melting may occur. Once this happens 
the mechanical properties are adversely affected; 
more often than not the product exhibits a char- 
acteristic type of blistering. These conditions 
cannot be corrected and the product must be 
scrapped. Correspondingly, 
reached is too low, the 
properties may 


if the temperature 
minimum mechanical 
not be developed, so proper 
reheat treatment will be required, 

Equipment — All the foregoing emphasizes the 
importance of a furnace which is capable of 
raising the desired load quickly to an accurately 
controlled temperature, properly set for the al- 
loy and product concerned. 
to have 


It does not suffice 
highly accurate temperature control 
equipment alone. Unsatisfactory results have 
often been obtained where the instruments show 
close control of the temperature, but this situa- 
tion prevailed only in the vicinity of the point 
of control and the furnace design was such that 
widely varying metal temperatures existed else- 
where in the load. The point to be emphasized 
is that the actual metal temperatures throughout 
the load must be determined and proved to be 
within required limits. 

Another feature of importance in the solution 
heat treatment of aluminum alloys concerns the 
arrangements for handling and quenching the 
load. Not all alloys and products require the 
most drastic quenching; in fact a slower quench, 
as in boiling water instead of cold water, is pref- 
erable for some. The requirements must be 
carefully established and the equipment organ- 
ized accurately. When rapid quenching is neces- 
sary to obtain satisfactory mechanical properties 
and resistance to corrosion, facilities inadequate 
to provide rapid quenching can only lead to poor 


quality of product. i} 





Pusher-Type, Gas-Fired Furnace. Courtesy R-S Products Corp 


Furnaces for 
Heat Treating 


Aluminum and Magnesium 


By D. W. PETTIGREW* 


Four major factors influence design of furnaces 

for heat treatment of aluminum and magnesium: 
Temperature control, heat input, material handling, 

and atmosphere requirements. Present high production rates 
have increased the importance of material handling. 


A, UMINUM and magnesium alloys used in the aircraft industry have 
similar heat treating cycles. Both are solution heat treated, quenched or 
cooled to room temperature, and then age hardened at an intermediate 
temperature. 

For maximum production rates during solution treating the material 
should be heated as rapidly as permissible. High-strength alloys require 
rapid cooling and are quenched in cold water, either by immersion or spray 
ing. Where strength requirements are lower, quenching in hot water or 
air is often permitted. Some extrusion and forging alloys have acceptable 
mechanical properties when quenched as they rest in or leave the die. For 
precipitation heat treatment, the material must usually be heated for a long 


*Sales Engineer, Swindell-Dressler ( orp., Pittsburgh 
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time at an intermediate temperature. However, 
certain alloys will harden at room temperature. 

Major considerations influencing furnace de- 
sign for heat treating aluminum and magnesium 
are temperature control, heat input, material 
handling, and atmosphere requirements 

Temperature control must be rapid and accu- 
rate because of the narrow ranges specified for 
heat treatment. For example, duralumin-type 
alloys are solution treated between 925 and 930° 
F. in order to get maximum properties. If their 
temperature were to exceed 932° F., they might 
be damaged beyond repair. If temperatures fall 
below the specified range, the necessary mechan- 
ical properties cannot be obtained. 

Fortunately, manufacturers can 
provide controls that meet the requirements 


when used with properly designed furnaces 


instrument 
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Heat Input — Aluminum was first heat treated 
in gas fired, open-burner furnaces, copies of those 
used in the steel industry. However, it was not 
long condition called 
“HTO", or high temperature oxidation, were as- 


before blisters and a 
sociated with combustion products from the open 
burners. To avoid this difficulty, electric resist 
ance heating was adopted generally. 

Where natural gas has become available at low 
cost, electricity for heating becomes compara- 
tively expensive. The method adopted by the 
furnace industry to use the cheaper fuel without 
damage from the combustion products is the 
radiant tube, wherein combustion is entirely 
within heat resistant alloy tubes which line the 


furnace walls. 


ex- 
the 


Combustion products are 
the tubes and 
work in the furnace. 


hausted from 


never touch 

Except for some special applications, magne 
sium is heat treated in the same kind of furnaces 
used for aluminum 

Oil is not yet used widely for heating alumi 
num and magnesium. It is still too expensive com- 
pared to gas except in a few geographic areas. 
Combustion products are detrimental to metal 
surfaces, particularly from those oils which con- 
tain sulphur. Even the use of oil to heat radiant 
tubes is difficult because oil burns with such a 
hot flame we may 
about the use of oil in the future. 

Material Handling 


short 


However hear 


more 
Fuel selection is impor 
tant in determining production costs and is so 
considered by furnace builders. However, with 


present production requirements a furnace can 
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Courtesy W. S. Rockwell Co 
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Runout Table 


Convection Furmace 





be considered as an insulated box in which ma 
terial is placed to be heated to a prescribed 
temperature the method of getting the material 
into and out of the box (material handling) con- 
trols the operation. 

The loading and unloading is accomplished 
with pushers, rollers, elevators, walking beams, 
cranes, chains or cars. These units started out 
as small accessories, but as the aircraft industry 
required larger and more intricate pieces the 
material handling equipment became a major 
consideration in furnace design. The accom- 
panying illustrations indicate some of the differ 
ent methods used today, and their importance in 
furnace design 

Atmosphere Control — A fourth consideration 
is the possibility of using protective atmosphere 
Furnace atmospheres and their generation were 
covered by the symposium held by the Industrial 
Heating Equipment Assoc. at the last Metal Con- 
gress in Chicago, and were published in Metal 
Progress in the November 1954 issue 

Protective atmospheres have not yet been con 
sidered necessary for aluminum. The required 
safeguards against contact between work and 
combustion products are sufficient to assure a 
satisfactory product 

With magnesium, on the other hand, solution 
heat treatment is usually conducted in a pro 
tective atmosphere containing sulphur. Usually 
SO. in minimum concentrations of 0.5%, formed 
by the heating of flowers of sulphur in the load 
chamber, is used. Early in the development of 
magnesium alloys, it was recognized that the 


presence of sulphur was necessary to reduce oxi- 


dation. When aluminum and magnesium alloys 
are being heat treated in the same plant, equip- 
ment must be duplicated, since a sulphur-bearing 
atmosphere damages aluminum beyond repair 

Design of heat treating furnaces with protec- 
tive atmospheres, if and when required, will be 
similar to those developed for other metals. This 
will include an all-welded shell, tight door seals 
and seals at bearings, burner ports, terminal 
openings, and the like. Most of these items 
already developed, have been proven and make a 
gas-tight furnace. There should be no difficulty 
in adapting the present methods of sealing a fur 
nace to the heat treatment of light metals. ( } 


Electrically Heated Elevator Furnace for 
Aluminum Extrusions and Tubing. Load is 
water quenched vertically in tank belou 
furnace. Courtesy Swindell-Dressler Corp 
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Salt Bath Furnaces 
for Aluminum 


By BERNARD P. PLANNER* 


Salt baths offer many advantages for heat treatment 
of aluminum aircraft alloys, including high treating rates, 
close temperature control and freedom from atmosphere attack. 


QO, THe Wesr Coast, as is generally 
known, is located more than 50% of all American 
airplane manufacturing. In the Los Angeles area, 
the airframe industry occupies a greater factory 
area than all other industries together. Aluminum 
alloys still constitute by far the major part of all 
their metallic construction materials (according 
to recent statistics, about 70%). The importance 
of aluminum alloys and the furnace equipment 
used in their processing is obvious. 

Temperatures used in heat treating aluminum 
alloys range from 250 to 980° F.; thus, 250 to 
375° F. is for precipitation hardening, 640 to 660° 
F. for strain relief, 750 to 800° F. for dead soft 
annealing and 850 to 980° F. for solution anneal- 
ing. Almost all of this range can be handled by 
salt bath furnaces. 

Solution 


anneal, aging and quenching are 


*Chief Metallurgical Engineer, A. F. Holden Co., 
Los Angeles Plant. 
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closely controlled, Process specifications are par- 
ticularly stringent as to maximum physical prop- 
erties When, after 
years of research, a new alloy with a higher yield 
and tensile stre ngth has been developed, we do 
not want to sacrifice any of this strength by the 
use of inferior heating or processing equipment. 


as well as corrosion resistance 


The same maxim applies to corrosion resist 
ance. When you visualize planes on the deck of 
a storm-tossed aircraft carrier you see just about 
the worst atmospheric corrosive conditions 
imaginable. 

Control of quenching rates is important be- 
cause slow quenching can impair both strength 
and corrosion resistance of high-strength alumi- 
num alloys. The temperature 
close attention is 550 to 750° F. In order to avoid 
difficulty the quenching rate through this range 
should exceed 800° F. With some alloys 
corrosion resistance affected before 

the mechanical properties 
7075-T suffer; 


verse 


range requiring 


per sec. 
is adversely 


with others, the re- 
is true. A qualitative 
indication of the influence 
of quenching rate on 2024 


(24S) 


shown in Fig. 1. 


and 7075 (75S) is 
If 2024 is 
not quenched fast enough 
to pass the nose of the “C 
curve” in less than 5 sec., it 


becomes sus¢ eptible to cor- 


Fig. 1—Influence _ of 
Quenching Rate on the 








METAL PROGRESS; PAGE 84 


Properties of Two High 
Strength Aluminum Alloys 








in Alclad 2024 
Sketched at 100 Magnifications. A 
sents thickness of Alclad coating; B is 
average width of diffusion zone. The per- 
centage of diffusion is calculated by B-A 


Fig. 2— Diffusion Alloy 


repre 


rosion; if the time exceeds 10 sec., severe inter 
granular corrosion can develop and its strength 
will also be impaired. For 7075, mechanical 
properties are affected first by slow quenching 
rates; then corrosion resistance. The magnitude 
of the effect of quenching rate from solution 
treatment on the mechanical properties of age 
7075 the table at the 
bottom of the page 

To the 
quench delay time is usually specified in the 


hardened is shown in 


avoid above difficulties, maximum 
processing procedure. This is measured from the 
time the work first breaks the surface of the salt 
bath until it is completely submerged in the 
water quench. It varies between 5 and 15 sex 
depending on the alloy and the size and shape 
of the parts being treated. 

Some distortion of parts can hardly be pre- 
vented in quenching. However, 
when relatively large and light- 
gage aluminum alloy parts are 
transferred rapidly into water, it 


possible are also recommended. Skillful quench 
ing will go a long way toward reducing the 
straightening costs, which can account for as 
much as 80% of the total manufacturing cost of 
aircraft parts. 

Among the many advantages of salt baths over 
air furnaces for solution annealing aluminum 
alloys are: faster heating rates; shorter heat 
treating cycles; greater production per cubic foot 
of furnace space; closer temperature control; 
and freedom from high-temperature atmospheric 
attack. In molten salt, heat is transferred to the 
work almost entirely by conduction at a rate five 
to six times the rate of heat transfer in air by 
convection. This not only decreases the time at 
elevated temperature but as a secondary effect 
prevents loss of corrosion resistance —for the 
following reason: 

High-strength aluminum alloys have poor cor 
rosion resistance. Therefore, they are nearly al 
ways clad with pure aluminum, as visualized in 
Fig. 2. During the solution anneal, some diffusion 
occurs, mainly of copper from the core into the 
copper-free cladding. Full resistance to corrosion 
is maintained only in the portion of the cladding 
where diffusion has not taken place. Diffusion 
is proportional to the time the part is held at 
solution annealing temperature. When large, un- 
evenly distributed loads are to be handled, the 
much faster heating in salt baths causes less 
diffusion from the core into the cladding and a 
better product. A minor advantage is the reduc 
tion of grain growth in plain aluminum by faster 
heating rates. 


Effect of Quenching Rate on Tensile Properties of 7075-T* 


(Data from W. L. Fink and L. A. Willey) 
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Fig. 3— Empty Salt Bath Furnace 
sign and Location of Electrodes. (A. F 

















The five to six-fold increase in heating rate 
allows a 











correspondingly larger production 








capacity per cubic foot of furnace working space. 





Parts of suitable shape can also be much more 
closely stacked in a salt bath furnace than in an 











air furnace wherein free passage of sufficient air 
has to be allowed 











I believe the production 
capacity of a salt bath furnace of the same size 











sometimes is 10 to 12 times as great as in an air 
furnace, For example, a salt bath furnace with 
a working space only 36 in. long by 28 in. wide 
by 40 in. deep, can solution anneal 450 tubular 
aluminum alloy parts with 2.75 in. diameter by 
0.070 in. wall thickness, 30 in. long, equal to 
1150 Ib, of aluminum per hour or 150,000 parts 


per month in a two-shift operation 















































Design of Salt Bath Furnace 











A typical salt bath, the A. F. Holden multiple 
electrode furnace, is shown in Fig. 3. It consists 
essentially of the inner steel pot, the outer shell 











and the electrode arrangement. The pot will be 
of course, filled with molten salt 








Heat energy 
is created (electricity is transformed into calorific 
energy) by the resistance of the salt to the current 
passing between the electrodes. The molten salt 
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acts both as a protective blanket for the work and 
as a heat generation and transfer medium 

Dimensions and spacing of the electrodes are 
determined by the size of the bath, the salt 
mixture used, and the location of the work in the 
furnace. Minimum spacing is not less than 3 in 
This permits heating a sufficient volume of salt 
between the electrodes without exceeding the 
temperature of decomposition of the nitrate salts 

Regarding the spacing of the electrodes and 
their influence on the maintenance of accurate 
temperature, I would like to add the following 
Close temperature tolerances can be maintained 
“Cal-Rod 
electrodes or gas-fired im- 


in salt baths regardless of whether 
immersion heaters 
used 


mersion heaters are 


provided enough 


calorific energy is furnished and the heating 
elements are properly distributed throughout the 
bath. The high rate of heat transfer and natural 
heat convection insure an even temperature dis- 
tribution. Temperature tolerances of +5° F. or 
better are unnecessary when heat treating steels 
Therefore, the so-called electromagnetic stirring 
action of current on the salt, is, in my opinion 


unnecessary; it erodes the electrodes 


mcreases 
heat losses and oxidation of the molten salt bath 

the very thing we use additives to prevent. 
(Oxidized salt pits the parts treated.) 

When heat treating aluminum, eutectic sodium 
and potassium nitrate mixtures would be pre- 
ferred because of their low melting point. Also 
the fused salt combinations are more stable than 
granular mixtures. Any moisture is boiled out of 
this product during fusion, and the salts remain 
dry when properly packaged and stored in metal 
containers. In humid surroundings, salts that are 
not pac kaged absorb as much as 5% water. When 
stored in metal drums, the maximum moisture 
content of the salts will not exceed 0.25% 

There is just one more precaution: Care has to 
be taken to prevent a molten sodium nitrate 
bath from becoming alkaline — that is, from con 
taining more than 0.03% free alkali expressed as 
Na,O. On prolonged immersion in a bath con- 
taining free alkali above 0.10%, stains consisting 
of sodium aluminate are formed, Control of free 
alkali is, therefore, essential. Conditions which 
tend to accelerate decomposition of the salt and 
Such 


grease 


increase the free alkali must be avoided 
conditions are created by incidental oil 
or other contaminants from the work, and by 
overheating. Rectification of alkaline baths is 
done by either bubbling carbon dioxide through 
the bath periodically or by small 
quantities of sodium dichromate r ] 


adding 





Surface Protection 


of Titanium 


and Stainless Steel 
During Heat Treatment 


By HORACE DREVER* 


Vacuum furnaces have proved successful 

in preventing embrittlement of titanium during annealing. 
Extremely dry hydrogen is being used successfully in both bright 
hardening and bright annealing of stainless steels. 


l HE HEAT TREATMENT of titanium carries 
with it problems about equal in difficulty to 


those of producing the ingot from the ore. Since 
it is so reactive to most gases at elevated tem 
peratures atmospheres containing nitrogen and 
hydrogen are not “protective”, and thus none of 
the standard types of atmosphere generators can 
be used. Since titanium is also reactive to oxygen 
open firing is also unsatisfactory except for very 
large sections— ingots, perhaps. 

This leaves only inert gases as a possibility for 
atmosphere protection. But this also brings prob 


lems. The gas—usually argon which must be 


thoroughly purified —is very expensive. In addi 
tion, it is very difficult to prevent slight infiltra 
tion of air into the heated chamber 

Since atmospheres are generally unsatisfactory 
the only thing left to do is to use no atmosphere 
Indeed, a vacuum of 10 microns or less is found 
to be most successful for avoiding embrittlement 
during heat treatment. It is only logical that a 
metal which must be produced in a vacuum 
should be subsequently treated in vacuum dut 
ing later operations in order to preserve the 


qualities of the original ingot metal. While it 


* President. Drever Co.. Bethavres. Pa 


JUNE 1955; PAGE 87 





is possible and entirely satisfactory to produce 


annealed material in heavier sections by conven- 


tional methods, even these are improved by the 
use of vacuum annealing. Fine ductile tubing, 
wire and thin sheet cannot be produced by using 
conventional annealing procedure, since the em- 
brittling effect of the intermediate anneals is 
additive. 

Vacuum processing of metals is rapidly be- 
coming important in the titanium industry. It 
results in a stronger and more ductile product 
not only by preventing contamination from gases 
during the heating operation, but by removing 
gases already in solution in the metal. The gases 
in the metal, in equilibrium with the normal 
ambient atmosphere, diffuse outward into the 
vacuum (region of zero pressure). Such diffusion 
is impossible in conventional heat treating pro- 
cedures at atmospheric pressure 

Vacuum equipment will be new to most pro 
duction men and there are some essential tech 
niques, easily learned, in its operation. The 
equipment now available is rugged and reliable 
and in cost is usually less than atmosphere gen 
eration equipment would be for furnaces of the 
same capacity. In addition there is no danger 
of poisonous or explosive gases 

Any group which wishes to be successful in 
bringing out the best properties of titanium, had 
best put aside the worries and problems of em- 
brittlement and look to this new and easily 
learned technique for the solution 


METAL PROGRESS; PAGE 88 


Simple Pusher-Type Batch 
Furnace Used for Bright An- 
nealing Small Stainless Parts 


Steel 


nickel alloys have grown tremendously 


Stainless Applications of chromium 
with 
new and greater demands by engineers, not only 
because of better resistance to corrosion and 
high-temperature oxidation but also because of 
mechanical Unfortunately, 


higher properties 


these alloys are difficult to heat treat without 
coloration. The chromium oxides are very re- 
fractory; to remove them requires long and ex 
pensive cleaning operations such as pickling in 
strong acids, sand-blasting or salt descaling. Such 
methods give a clean surface dull gray in color 
If a bright finish is desired, additional costly 
mechanical operations such as machining, grind- 
ing or polishing are required 

Fortunately, we now have methods and fur 
nace equipment for bright hardening and anneal 
ing all types of stainless steel alloys, so as to 
eliminate subsequent cleaning operations, 

Bright their best 
properties alloys of the 


chromium types, containing various percentages 


Hardening—To develop 


martensitic straight 
must be hardened from somewhere 
between 1700 and 1950° F. by rapidly cooling in 
Typical of these alloys are A.LS.I 
Types 110, 416, 420, 431, 440, each containing 
more than 11.5 but less than 18% 


of carbon 
oil or air 


chromium 
various other alloying constituents and varying 
percentage s of carbon rising with the chromium 
content and depending on the hardness desired 
in the final part 


While oil hardening may give slightly higher 


4 





hardness on larger sections, air cooling is a rec- 
ommended and safer practice in handling ir- 
regular, odd-shaped sections with sharp corners 
where distortion or cracking would be likely to 


occur. Since these alloys air-harden, bright heat 


treating is possible; the furnace design permits 
the parts to be quenched in cooled, controlled 
atmosphere gas without traces of oxidation al 
most certain if quenched in oil. Parts shown on 
this page develop full hardness in sections up to 
1.25 in. diameter. They are clean, free from oxide 
and are ready for the next operation, if one is 
required, or for final assembly. Screws require 
a certain degree of hardness to prevent stripping 
and galling of the threads; they come from the 
furnace ready for inspection and packing, thus 
eliminating what was formerly an expensive 
cleaning operation. Typical hardness values are 
given in the table on p. 90. 

Bright Annealing of Stainless—Considerably 
more stainless steel is annealed than hardened 
and the requirements in this direction are neces- 
sarily far more comprehensive and cover a much 
wider range of sizes, shapes and output. The 
most common alloys contain 6 to 22% of nickel 
without 
titanium, molybdenum, or columbium. These 


and 16 to 26% chromium, with or 
austenitic stainless steels cannot be hardened by 
heat treatment, but do develop hardness through 
cold working. Thus, annealing is the principal 
heat treatment to produce maximum softness and 
ductility and remove stresses from cold working. 
Annealing at proper time and temperature also 
dissolves any chromium carbides that may have 
precipitated at the grain boundaries during hot 
working or welding operations. To redissolve 
such carbides it is necessary to heat the metal 
above 1650° F., 


carbides are redissolved, and then cool rapidly 


soak long enough to be sure the 


to hold them in solution. 

Normally, the purpose of bright annealing is 
for softening only. (If the parts have been pre 
viously exposed to the precipitation range by hot 
working, welding, or heating, the surface will 
be already oxidized at least in the heated por 
tions and the scale would have to be removed 
by appropriate methods.) Carbide precipitation 
is of concern; it must be prevented by rapid 
cooling. Water is a good coolant. Air is all right 
if the parts are of thin metal. Quenching in 
chilled atmosphere is done in the identical 
fashion used to bright harden the martensitic 
grades of stainless 


Austenitic materials which have not been sta 


bilized—that is, contain no titanium or colum- 
bium—and do not have a higher carbon content 
than 0.08%, can usually be quenched in air ot 
furnace atmosphere in sections up to 0.250 in 
In bright annealing, the design and effectiveness 
of the cooling chamber is the determining fac 
tor, limiting the size of the part being treated 
without endangering it to carbide precipitation 
Certain grades, such as high-alloy Type 310 
should always be water quenched bee ause cal 
bides will precipitate even on rapid air cooling 

The most widely used austenitic alloy is 18-8 
available in rods, bars, wire, sheet, strip, tubing 
and many other shapes. It is made up from these 
forms into a wide variety of articles. A few “run 
of the mine” parts are shown on p 57, just as 
they come from the bright annealing furnace 
they will not require any cleaning operations 
whatever. As in any mirror-bright surface they 
either they reflect the 
light source directly into the camera and gleam 


are hard to photograph 


at such spots, or reflect the light away from the 
lens and appear dark. 

The technique of bright annealing parts of 
this nature has been so far advanced that ma 
terial with a mirror-like luster can be processed 
and retain and even slightly enhance this luster! 
Some of the parts are readily recognizable as to 
final use but others in the photograph include 
radio tube components, television and radio 
parts, and barrels for pen caps and lipstick con 
tainers. It is particularly interesting to note the 
perfect cleanliness of the inside of the pen caps 
which are tubular parts with one end closed. A 


Bright Hardened Stainless Steel Parts 
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Typical Hardness Readings for Bright Hardened Stainless Parts 


air is reduced to a minimum 





SECTION 
MatTe- 
RIAI 


Tuick- 
NESS, 
Max 


C-57-60 
10-42 
52-56 
35-43 
55-43 
45-43 
53-58 


Cup plate 
Small gears 
Bolt 
Bearing pin 


/4 in 


416 
410 
HOA 16 


1 5/16-in. bearing race 
15/16-in. bearing race 
Small nozzles 





HARDNESS, 
RocKWELI 


SpecirvieD (OBTAINED 


C-58-60 
404! 
53-56 
40-43 
38-40 
38-40) 


then the average furnace op 
erator can bright harden or 
bright anneal. 


LABORA- 
TORY 
Harp- 
NESS* The requirement that the 
heating chamber must not be 


reducible by hydrogen neces- 


C-55-58 
39-43 
53-56 
39-43 
39-43 
39-43 


55-58 


sarily eliminates all common 


refractories from considera- 


tion as a lining material and 


54-58 conversely implies that an al- 








#QOn |-in. diameter bar, oil quenched, 


piece such as this represents an almost impos- 
sible object to pickle so the whole interior sur- 
face is cleaned of all oxides; bright annealing 
eliminates this troublesome and expensive oper- 
ation. If any oxide were left in the part, it would 
cause a great amount of trouble in the subse- 
quent drawing operations as well as on the fin- 
ished part. 

The furnace illustrated on p. 88 is one of the 
usual forms of equipment for bright annealing 
and bright hardening parts. It is a simple pusher- 
type batch furnace with a deep charging throat, 
an alloy muffle forming the heating chamber, 
and a cooling chamber, all mechanically fastened 
together and filled at all times with an atmos- 
phere of dissociated ammonia or pure hydrogen. 
Material is fed into one end, pushed into the 
heating chamber and, upon completion of the 
heating cycle, is pushed into the cooling cham 
ber. When parts have cooled to 300° F. or less 
they are removed from the cooling chamber 
The muffle in this type of furnace may be heated 
with electricity or gas. 

The success of bright hardening or annealing 
depends on rather rigid requirements as to fur- 
nace construction and atmosphere. The furnace 
heating chamber must be constructed of ma 
terials which are not reduced by hydrogen at 
temperatures of 2000° F. and higher, and the at- 
mosphere used throughout the furnace (charg 
ing, heating and cooling chambers) must contain 
no oxygen, either free or combined as in COs, 
10° F. 
or below, If these requirements are met and 


nor water vapor down to a dew point of 


if the charging and discharging entrances of the 
furnace are carefully designed so breathing of 


*Eprror’s Foornore — In discussion it was men 
tioned that there is evidence that type 431 stainless 
(16 Cr, 2 Ni, 0.20 max. C) loses some ductility 
after austenitizing in “dry” hydrogen, unless the dew 
point Js below —90°F 
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loy muffle must be used. Al 
loys high in nickel are the 
most reliable for muffle con- 
struction; materials such as Nichrome and Inco 
nel give excellent results. 

The atmosphere is, of course, of the utmost 
importance and either pure hydrogen or disso 
ciated ammonia is used. Dissociated ammonia is 
delivered the cracker as 75% 
hydrogen, 25% nitrogen by volume. The dew 
point is 


from ammonia 
65° F. or lower, and only a very small 
trace of uncracked ammonia remains. Dissoci- 
ated ammonia is favored because it requires no 
purification or drying and it is more economical 
than cylinder hydrogen.* In certain applications 
the very slight nitriding effect of cracked am 
monia prohibits its use; pure hydrogen must then 
be used. Since cylinder hydrogen is too wet, it 
must first be deoxidized and then dried before 
going to the furnace. This requires separate 
equipment consisting of a catalyst furnace where 
in small amounts of oxygen in the gas are con 
verted to water vapor, followed by drier towers 
to remove water vapor down to the necessary 
dew point. 

Since any foreign matter on the surface of the 
material to be treated would not only contami- 
nate the heating muffle but would discolor and 
oxidize the part, it is also important that all 
such matter be removed before entering the 
furnace. Cleaning is best done in vapor-type 
solvents rather than the alkaline types which 
may leave a deposit on the work. 


With properly designed and constructed fur- 


naces and the correct atmospheres, bright hard 
ening and bright annealing are now being done 
on a production basis on a large variety of stain 
less parts. Not too many years ago this operation 
was not considered feasible and there were 
many claims that stainless steels could not be 
properly treated in this fashion. This, of course 
is now disproved by the excellent results which 
are obtained in all types of furnaces designed 


for this purpose 3 





Controlled-Atmosphere 


Furnaces 


By CARL L. IPSEN* 


A survey of the prepresentative types of controlled-atmosphere 
furnaces, their advantages and major fields of application, Extracts 
from a paper read before the Western Metal Congress and Exposition. 


: ADVANTAGES of controlled atmos- 
pheres for heat treatment have led to the devel- 
opment of atmosphere furnaces for practically 
all heat treating operations. The trend is to 
replace older types of furnaces and the proposals 
of such replacements rate high in well-considered 
modernization programs. What follows is a brief 
description of representative types of these newer 
furnaces. 


Batch Furnaces 


Box Furnaces — The most widely used of any 
type are the box furnaces; they can be found in 
almost every plant doing heat treating. Until re 
cent years these furnaces, as their name signifies, 
were simple boxes with a door at one end and an 
insulated heating chamber with a hearth for 
receiving the work. Some were provided with 
protective atmospheres, but they all shared one 
feature: The operator removed the work manu- 
ally and transferred it through air to the quench 
tank. A certain amount of discoloration and 
scaling was inevitable 

The modern furnaces have a hooded quench 
tank built integrally with the furnace, and auto- 
matic means of charging the work into the 
furnace on racks or trays and subsequently trans- 
ferring it from the furnace into the quench tank 
This entire operation is performed in a protec 
tive atmosphere to prevent exposure of the hot 
metal to oxidizing or decarburizing atmospheres 
so that the heat treated work retains its original 
machined luster. The furnaces are often provided 
with fans to circulate the hot atmosphere, speed 


up the heating rate and uniformly subject all 
parts undergoing heat treatment to the atmos 
phere. Bright hardening, carbon restoration 
carburizing and carbo-nitriding are the treat 
ments commonly performed, 

Some “box” furnaces are arranged for charging 
at one end and discharging at the opposite end 
In such a furnace the discharge chamber may 
have a fan for rapidly recirculating a cooling gas 
It would be used for heat treating so-called air 
quenching steels and for annealing and temper 
ing. Enclosed quench tanks can also be provided 
in the straight through-type of box furnace 

In many designs all operations are automatic 
after the charge is placed on the charging plat 
form. The various sequences and progressions are 
program controlled by an electric timer and limit 
switches. Means are provided for rapidly recircu 
lating the quen hing medium and automatically 
maintaining its proper temperature; this may call 
for either cooling or, as in martempering, heating 

Bright annealing and brazing of stainless steels 
introduce new problems. Chromium oxides can 
be reduced only in atmospheres of unusually high 
purity. Purified hydrogen or dissociated ammonia 
atmospheres are most commonly used and these 
gases must be maintained in the furnace at very 
low dew point, sometimes on long cycle work as 
70° F. 


Furnaces for bright annealing and brazing of 


low as 


stainless steels must be tightly sealed from air 
infiltration and use metal retorts of heat resisting 


*Executive Vjce-President, Industrial 


Washington, D. C 


Heating 
Equipment Assoc 
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alloys to shield the protective atmosphere from 
contamination by the brick lining of the furnace 
Tightly sealed purging vestibules are required 
at the charge and discharge ends. The fact that 
which 
requires the elimination of all surface oxides, is 


the copper brazing of stainless steel, 
a practical production operation in this type of 
furnace illustrates the success of maintaining 
very high purity atmospheres in furnaces oper- 
ating at high temperatures. 

Elevator Furnaces—The photograph above 
illustrates a type of furnace in which the charge 

malleable iron castings in this instance — pro- 
vides its own atmosphere. A slight amount of 
carbon diffusing through the surfaces of the cast 
ings combines with the air in the furnace to 
create an atmosphere that is almost wholly CO 
and N. This is maintained throughout the cycle 
and only a negligible loss in carbon and scaling 
occurs, These furnaces are usually operated in 
pairs, one for high temperature and the other for 
the low temperature or the graphite precipitation 
part of the cycle 

Bell-Type 


also used in a similar manner. They have exten- 


Cover or bell-type furnaces are 


sive application for the annealing of steel sheet 
and tin plate strip, and for annealing aluminum 
strip. These furnaces may contain either single 
or multiple stacks; the illustration at the top 
of the opposite page shows a single-stack bell 
type heated by gas-fired radiant tubes. An inner 
cover with its lower edge embedded in a sand 
seal mn the base of the furnace effectively shields 
the charge from outside atmospheres during the 
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Flevator Type (Two- 
Part) for Annealing 
Malleable lron Castings 





heating and cooling cycles and confines the pre 
pared atmosphere to a space where it can protect 
the work 

A fan placed in the furnace base rapidly re 
circulates the gas around the coils to speed the 
heating and to equalize the temperatures 
throughout the stack of coils. Heating time is 
further decreased by placing deflectors between 
the coils in a stack to deflect part of the recircu 
lating gas through a desired path. 

In the multiple-stack bell furnace, a number 
of inner hoods similar to the ones used in the 
single-stack furnace are enclosed in a single rec- 
tangular cover. A fan is provided in the base of 
each inner cover. The cover or bell is removed 
from both types of furnaces and transferred to 
another base when the charge reaches tempera 
ture. The inner covers remain in place holding 
the protective atmosphere until the charge cools 
to a temperature at which it will not discolor 
when exposed to the air. 

The older mill practice for “correcting” surfaces 
of high-carbon bar stock which has been decar- 
burized during hot rolling is to remove the 
decarburized surface by grinding or machining 
However, one of the large eastern mills now 
restores such lost carbon during the anneal 
spheroidization, or normalizing treatment in 
furnaces like the one shown on p. 94. In this 
photograph the charge is shown on the furnace 
car. The bell-type furnace in the background 
is raised and the car is pushed directly under 
it. The furnace is then lowered into an air-tight 


sand seal around the edges. Controlled atmos 














pheres with the proper carbon potential are 
then introduced to restore the depleted carbon 
on the surface of the bars 


Continuous Furnaces 


Mesh Belt Furnaces — These have found wide- 
spread application for the bright annealing, braz- 
ing and sintering of small parts. A woven wire 
belt of high-temperature alloy moves over large 
pulleys at either end and carries the work 
through the heating and cooling chambers. Satis- 
factory operation is obtained at temperatures up 
to 2100° F 


other means are provided to reduce infiltration of 


Flame curtains, asbestos curtains, and 


air through the open ends; even so, fairly large 
quantities of atmosphere gas are needed to 
maintain reducing conditions. Ease of operation 
and the high quality of bright parts delivered by 
the mesh belt furnace have led to its popularity 

To obtain an uncontaminated controlled 
atmosphere within the furnace, as for the bright 
annealing of stainless steel, construction must be 
modified. Inclined vestibules at the charge and 


discharge ends confine the lightweight gas 
hydrogen or dissociated ammonia, to the elevated 
chambers for heating and cooling. Such a design 
also has the advantage of greatly reducing the 
consumption of controlled atmosphere 

Another kind of continuous furnace for bright 
hardening of small parts is the shaker or recipro 
cating hearth furnace. Oscillation imparted to 
the movable hearth advances parts placed on it 
at a controlled rate through the furnace; finally 
they drop through a sealed chute into the quench 
tank. With the furnace tightly sealed by the 
quenching medium at one end atmospheres with 


a controlled carbon potential can be applied 
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and parts are delivered with bright, uniformly 


hardened surfaces 


Automatic feeding and discharge conveyers 
from the quench tank minimize manual labor 

Pusher- -type — M: iterial placed on alloy trays 
or in alloy containers and pushed through a 
furnace on skids or roller rails is another widely 
used method of conveying material through a 
continuous furnace. Hydraulic or mechanical 
pushers advance the containers through the fur 
nace on a pre-set time cycle, interlocked with a 
door-operating mechanism 

The pusher furnace with atmosphere control 
which is used extensively for annealing gray 
iron and malleable iron castings, has greatly 
Many of 
these furnaces are now operating on cycles of 
20 hr. and less, a sharp contrast with the 160 to 
200 hr. required by the older batch or pack 
furnaces. An exothermic gas is commonly used. 

Roller-Hearth — With this type the work is 


conveyed through the heating and cooling cham 


reduced the time of heat treatment 


bers on rolls whose shafts extend through the 
furnace walls and rotate in external bearings. 
The projecting ends of the rolls, which are 
usually driven through sprocket and chain, rotate 
on external bearings sealed to prevent leakage of 
controlled atmospheres. 

Parts long enough to span the distance be 
tween rolls can be conveyed directly on the rolls 
(that is, without trays or carriers) such as the 
alloy steel tubing being bright annealed shown 
METAL 
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a gas and the computed flame temperature with 
no excess air. 


Figure 1 shows the speed of burning of various 


Car-Bottom Furnace for 
Annealing and Carbon 
Restoration of Bar Stock 


on p. 93. Output of this unit is 3000 lb per hr 
Other uses of 


annealing of steel parts, gray iron and malleable 


roller-hearth furnaces include 


castings, normalizing, sintering, cycle annealing 

and hardening of high-carbon steel parts 
Rotary furnaces are convenient for parts that 

furnace for fixture 


must be removed from the 


quenching or hot working. Automotive parts for 
instance, may be charged through one door, car 
ried around on doughnut shaped hearth through 
the heating chamber, and removed by hand 
through a door near the charging door and pres 
sure quenched to minimize distortion. One man 
can handle both the charging and the quenching 
Some makers use the same door both for charging 
of the 


the rotary furnace is that the entire furnace lin 


and for discharging. One advantages of 


ing, including the rotating hearth, can be of 
refractories and thus is not subject to the temper 
ature limitations imposed on alloy parts. 

Furnaces for Strip — The continuous annealing 
of strip, a process of rather recent origin, has 
demonstrated many advantages over batch an 
nealing for many products. Heating cycles are 
exceedingly short and every part of the strip goes 
through the same time-temperature cycle 

One of the largest furnaces of this kind is 108 
ft. long, 20 ft. wide and 63 ft. high (described in 
Metal Progress, February 1952, p. 62). It anneals 
tin plate strip at the rate of 1000 ft. per min., on 
30 tons per hr. The heating chamber, heated by 
gas fired radiant tubes, provides six passes of the 





cal properties of the reacting gases. Under actual 


operating conditions, they will be lower, since 


the theoretical temnerature Adnec not tale inte 








strip, or about 325 ft. This is followed by an 
electrically heated holding chamber of six passes, 
then a retarded cooling chamber which cools the 
strip from 1350 to 1200° F. in 6 sec. and finally 
through 20 individually water-jacketed cooling 
chambers that cool the strip finally to 200° F. The 
controlled atmosphere used in the furnace and 
cooling chambers maintains the bright, cold 
rolled finish of the strip. 

Similar furnaces are used for annealing strip 
preparatory to galvanizing. In these the strip is 
cooled only to the galvanizing temperature and 
is drawn directly into the zinc bath from a 
furnace duct with its discharge end submerged 
in the zinc. The cleansing action of the controlled 


atmosphere in the furnace provides bare metal of 
a texture which is an ideal base for the zinc, and 
the coatings are far more tenacious than those 
obtained by former galvanizing methods — in 
fact, galvanized sheet produced by this method 
can withstand severe deep drawing. 
Controlled-atmosphere furnaces have been 
essential to the increase of production and the 
lowering of costs, and have even helped to create 
a wide variety of new products. Because ad 
vancements in furnace design are constantly 
bringing new benefits, cutting costs and offering 
new processes, controlled-atmosphere furnaces 
should merit a high place in every plant moderni 
zation program ~~) 


Gas Combustion 


Equipment 


By A. D. WILCOX* 


The combustible properties of gases depend on 
the constituents in a gas and on the flame temperature; 
the commonly used combustion systems and their 


7 crowTH of the metal industry during 
the past decade has been paralleled by the use 
of gas in industrial heating applications. This 
growth in the use of industrial gas clearly indi- 
cates that people affiliated with metalworking 
should have an understanding of the elements 
of gas combustion and the equipment that is 
available 

To keep within limited space, this report on 
a broad subject will be confined to two parts 
first, the important properties of commercial 


* Vice-President, Combustion Sales. Eclipse Fuel 
Engineering Co., Rockford, Ill 





qualifications are described. 


gases that affect combustion, and second, a de 
scription of the basic combustion systems being 
used in industry 

Tables I and II list the compositions of 26 
commercial gases most widely used in industry 
and the products of their combustion. Mixed 
All of the data 


in Tables I and Il have a bearing on the use of 


or blended gases are also used 


a particular gas. However, because this report 
will be confined to the broad scope of gas 
combustion, attention will be directed to the 
two listings that concern the combustible proper 
ties of the gas—the 


hs 


chemical constituents of 
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a gas and the computed flame temperature with 
no excess air, 

Figure 1 shows the speed of burning of various 
gases. The extremes encountered in industry are 
hydrogen, which is the fastest burning (190 in. 
per sec. ), and methane, the slowest burning com- 
mercial gas (22 in. per sec.), Mixtures of gases 
with the slower burning rates can be used in 
delayed combustion applications, such as lumi 
nous flame, and will have a greater turndown 
rate (operation below the maximum thermal 
output of a burner and gas system). On account 
of their 
( ability of flame to stay at the part) or ignition 


slower burning rate, better retention 


qualities must be incorporated in the burner 
design. On the other hand, mixtures of fast 
burning gases are not as adaptable to delayed 
combustion applications and are more susceptible 
to backfire. The faster burning gas needs less 
burner retention. 

Flame temperature must be taken into ac- 
count when considering operating temperatures 
of a particular application, and also in burner 
design. The temperatures listed in the last 
column of Table II are theoretical—that is to 
say, computed from thermal and thermo-chemi 


Table I 


cal properties of the reacting gases. Under actual 
operating conditions, they will be lower, since 
the theoretical temperature does not take into 
account the heat losses from the flame 

Another property that should be considered 
is the limit of inflammability of a gas, as shown 
in Fig. 2. It will be noted that hydrogen has 
a lower limit of 4% by volume and an upper limit 
of 74%, 


importance of this property is two-fold: (a) It 


Methane has a range of 5 to 15%. The 


determines the safety of the air-gas mixture and 
(b) it determines the minimum and maximum 
limits of burning when air is being mixed with 


a gas in a combustion system 
Combustion Systems 


The five common systems ol combustion tise d 
in industrial furnaces are: 
Two pipe system 
Single pipe system 
Two-valve control system 


Low pressure proportional mixer system 


l 
9 
> 
> 
i 


». Central mixing system 

A simple pictorial representation of each is 
3, together with two columns listing 
One 


given in Fig 


~ 


the factors affecting the selection of each 


Composition of Commercial Gases; % by Volume 
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Benzene 
Butane 
Propane 
Ethane 
Methane 


Pennsylvania Natural Gas 
Combustion occurs in these mixtures 


: Gas 
No combustion in these percentages 


ee 


No combustion in these percentages 


20 30 40 50 60 70 80 
Combustible Gas in Mixture, % 
Fig. 2 —Inflammability Limits of 
Gases, as Determined by Research 
Dept., Standard Oil Co., of N.J 


column ranges the characteristics from minimum 
at top to maximum at bottom; the other column 
lists the characteristics in the opposite order of 
magnitude, 

The two-pipe-system is very common. It em- 
ploys an indepe ndent gas and air supply (at 
relatively high pressures) to the burner nozzle. 
Suitable regulating valves or automatic devices 
maintain a constant air-gas ratio at all ranges of 
burner input. The advantages of this are that it 
eliminates the possibility of backfiring and per 
mits a wide range of operation 

Various modifications of the two-pipe system 
are in common use. In large openhearth furnaces 
and glass tanks, such a system for air and gas 
delays the ignition inside the furnace so flame 
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can spread over the entire bath and provide the 
desirable high heat transfer rate. 

In other two-pipe systems the gas and air are 
supplied to a burner of the nozzle mixing type, 
in which the air and gas are introduced inde 
pendently to the burner head, the air-gas ratio 
controlled through a balanced valve system that 
incorporates either variable port valves or dia 
phragm valves. This is used quite widely for 
luminous flame burners in glass tanks and billet 
heating furnaces. A nozzle mixing type of burner 
cannot backfire and therefore has an extremely 
wide range of turndown. 

The single-pipe system is one of the 
commonly used methods for domestic 


most 
, commer 
cial and industrial heating applications. Mixing 
is done through a venturi; the gas is the entrain- 
ing force and the air is caaied through the 
venturi sleeve at the mixer head. In the majority 
of low-pressure gas applications, 30 to 50% of the 
required air is supplied as primary air (through 
the mixer head) and the remainder as secondary 
air at the burner port. All or part of the air can 
be entrained by the injector; 
burner head up to 4 in. 


pressures at the 
can be developed at 
full air-gas mixture. On the other hand, a partial 
mixture can be made by the injector, and the rest 
of the required air can be supplied as secondary 
air to the tip of the burner (which is generally 
a retention type ). 

This system has the advantages of simplified 
piping. It is simple to adjust and regulate. The 
range of turndown is limited and it is not rec- 
ommended where the internal pressure in the 
Because of 
its simplicity, the system is not only one of the 


furnace is a factor of importance. 


most commonly used but is probably one of the 
most abused. 

Two-valve mixture control—In many appli- 
cations where the range of turndown is not im 
portant and air and gas pressures are fairly con- 
stant, a simple two-valve mixing tee — consisting 
of an air jet limiting the amount of air and a side 
inlet for admission of gas—is the most econom- 
ical mixing device. Its disadvantage is that it 
requires resetting of gas and air controls for each 
change in gas input. It is commonly used with 
any type of premix burner, but is not adaptable 
to any means of automatic control. This was a 
forerunner of the automatic mixing system which 
uses the “low-pressure proportional mixer.” 

The low-pressure proportional mixing  sys- 
tem incorporates a venturi mixer to which is 


coupled a zero governor. About 30 years ago a 





zero governor was developed that 
could supply gas at atmospheric 
pressure to a venturi tube, in a 
volume proportion to the suction 
produced by an auxiliary air 
stream. With this system tempera- 
ture and 


may be automatically 


simply controlled by a single valve 
on the air supply, and yet meet a 
wide range of requirements, includ- 
ing large and small heat treating 
furnaces, 

kilns. 
and mixing devices are combined. 
One of the 


proportional mixing system is that 


atmosphere generators 


and Sometimes the burner 


disadvantages of the 


the area of air-jet must be carefully 
adjusted to the existing burner port. 
A recent development of a variable 
type jet has eliminated many of the 
difficulties previously encountered 

The central mixing system pro- 
vides a controlled air-gas mixture 
from a single source by use of an 
valve and a 


area proportioning 


compressor. A properly designed 
mixer of this type maintains pre-set 
ratios regardless of output, permit- 
ting an individual burner to vary 
in consumption without affecting 
any of the other burners hooked up 
to the 

Since the air 


pletely premixed in the manifold 


svstem 

and gas are com 
precautions must be taken to elimi- 
nate backfire in multiple installa 
tions by installing proper arrestors 
at the 
head blowouts on large manifolds. 


individual burners, and soft- 


The system is especially adaptable 
to installations requiring multiple 
burners of widely variable input, or 
where a central mixing system is 
desirable for multiple appliances re- 


full 


signs are available which provide 


quiring pre-mix. Several de- 
mixture pressures up to 4 or 5 lb.., 
the 


Because 


which is maximum generally 


required this particular 


hold 
and has high 


mixing system can air-gas 


ratios very exactly, 
range of turndown, it has a distinct 
advantage with multiple burners or 


multiple spot heating r ) 
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Critical Points 


Evolution in Steel Melting 


Sete IMPORTANT Changes in steelmaking 
processes are already foreshadowed, if not al- 
ready upon us. They speed up melting rates, 
and thus greatly reduce labor charges. Labor 
rates are prime factors in cost, having increased 
from about $1.45 per hr. in 1943 to $2.70 in 1954, 
these figures inclusive of social benefits. The 
quality of the metal produced is adequate. Some 
steelmen, not given to exuberant prophecy, have 
stated that no more stationary openhearth fur- 
naces would be built except in locations where 
an unusual combination of conditions exist with 
respect to fuel supply, power, raw material and 
transportation 

Let us look at this evolution in steelmaking in 
the light of history. 

Following the demise of the acid bessemer 
process in the United States about 1910, most 
American steel — 80 to 90% of it — has been made 
in the basic-lined stationary openhearth furnace. 
Steel executives have been so convinced that this 
practice would continue indefinitely that since 
1945 over 30,000,000 tons of new capacity has 
been installed, mostly as basic openhearth sta- 
tionary furnaces, with the very high investment 
cost of $100 to $300 per annual ingot ton, totaling 
about six billion dollars. 

In Europe, on the other hand, 60% of the steel 
has been made by the basic bessemer process and 
40% in the basic-lined stationary openhearth. 
These processes are, as is well known, adaptable 
to the high-phosphorus iron ores and pig irons 
indigenous to that region. The high nitrogen con- 
tent of bessemer steel, both basic and acid, has 
tended to restrict its use to such products as bars, 
wire and small structural shapes (at least in the 
United States) and has excluded it from most 
flat products such as sheet, strip and plates which 
comprise almost 50% of all the tonnage. The great 
increase of welding and cold forming as fabrica- 
tion processes has further decreased the applica- 
bility of steels high in nitrogen. It is obvious that 
the old bottom-blown bessemer process will some 
day be incapable of making the quality of steel 
demanded by modern industry, and European 


METAL PROGRESS; PAGE 100 


metallurgical literature contains many studies of 
ways and means of reducing the nitrogen content 
of air-blown metal. 

Several technical and economic factors have 
also directed the attention of American steelmen 
to the numerous disadvantages of the basic-lined 
stationary openhearth furnace operations. Some 
of the more important of these are: 

1. Inability of the openhearth to make high- 
quality carbon and alloy steels in competition 
with the electric furnace. 

2. Very high capital investment cost 
$100 to $300 per annual ingot ton. 

3. Low melting capacity; 15 tons per hr. 


from 


4. Very high and increasing labor costs; $3.00 
per ton. 

5. Increasing fuel costs. 

6. High and increasing costs of refractories 
and repairs. 

What is the alternative? 

The basic arc furnace came into its own be- 
tween 1941 and 1946. Retractable tops permitted 
Addi- 


tions of hot metal as large as 50% were found not 


rapid and economical charging of scrap. 


only possible but advantageous. When furnaces 
were built as large as 100 tons capacity or larger, 
melting costs of simple tonnage steels were no 
higher than in openhearth furnaces. Hot metal 
charges reduced power costs; capital costs, re- 
pairs, labor and refractories are all cheaper than 
for the basic openhearths. The melter has better 
control of slags and the finishing stages. The 
cost of power has remained nearly stationary at 
about l¢ per kw-hr. . 
The possibilities of the large electric furnace 
as a tonnage steel melter had hardly been appre- 
ciated and put into practice before we had an- 
other process, developed at Linz and Donawitz 
in Austria and already in operation by Dominion 
Foundries and Steel, Ltd. in Hamilton, Ont. This 
is the top blowing of pig iron with oxygen in a 
basic-lined vessel. Already it has been amply 
demonstrated that low-nitrogen rimming steels of 
good cold forming properties may readily be 
made when oxygen of over 95% purity is blown 
onto molten pig iron. The temperature devel- 
oped is so great that 25% of cold scrap must be 
added to cool the bath. This is very cheap s« rap 
melting. Oxygen consumption is about 2000 cu, 
ft. per ton of steel; its cost is less than $1.00 per 
ton of steel. One 40-ton vessel or converter will 
produce 80 tons of steel per hr. —at least four 
times the output of a conventional stationary 
openhearth furnace! Capital cost of such a plant 
is less than half the cost of an openhearth plant 





of equal capacity. The over-all cost per ton of 
steel in the oxygen-blown converter should be 
much lower than in the openhearth furnace; sev- 
eral writers have given a range of $4.00 to $6.00 
per ton. Obviously, this would represent a great 
annual saving in any plant producing over a 
million tons per year. 

The impact of oxygen in steelmaking is just 
being felt in another direction — the desiliconiz- 
ing of hot metal with oxygen down to about 0.20% 
Si max. before charging the hot metal into the 
openhearth or electric furnace. (Carbon also 
comes down to 2 to 3%.) When this operation is 
properly carried out, a low-silicon hot metal at 
a temperature of 2900° F. is charged, slag volume 
is reduced, ore and limestone charges are much 
smaller. Reasonable calculations show that for a 
charge of half scrap and half desiliconized hot 
metal instead of half scrap and half high-silicon 
hot metal from the mixer at 2400° F., a heat will 


melt in one fifth less time, save one quarter of the 
fuel, and make an over-all savings of about $4.00 
per ton of steel. Moreover, slag volume is reduced 
over 60%, limestone 65% and ore charge 35%, This 
desiliconizing operation is highly beneficial in 
either the openhearth or electric furnace and 
more will undoubtedly be heard of this in the 
near future. 

At the present time four steel plants have intro- 
duced the top-blown oxygen converter. One mill 
in India and one in Germany has been testing de- 
siliconizied hot metal made with high-purity 
oxygen. One large American steel company has 
been successfully desiliconizing hot metal with 
air or oxygen-enriched air for several years. 

These new practices will certainly spread as 
the advantages are more accurately assessed, A 
rapid evolution if not a revolution in steelmaking 

E. C. Wricnt 
Consulting Editor 


is upon us, 


Arc-Cast Molybdenum- 


Fabrication of Parts 


By N. L. DEUBLE* 


In this, the third in a series of articles about arc-cast 

molybdenum and molybdenum-base alloys, general characteristics 
that govern mechanical properties and, in turn, successful 
working methods are described. Most of the conventional methods 
of fabrication can be used with little or no modification. 


Fv: GENERAL characteristics of molyb- 
denum and its alleys should be considered when 
planning any working operation: 

1. The mechanical properties of unalloyed mo- 
lybdenum, and the four arc-cast alloys com- 
mercial today, depend largely on the amount of 
working done below the recrystallization tem- 


perature (so-called warm working). For best 


ductility, parts should be given at least a 504% 
reduction in arex by warm working 

2. Full recrystallization gives lower strengths 
than do other prior treatments, so fully recrys- 
tallized molybdenum flows more easily in work. 
ing. It does, however, have very poor bending 


*Manager, Metallurgical Development Div., Cli 
max Molybdenum Co., New York City 
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properties although the tensile elongation is 
higher than in other prior conditions. There- 
fore, fully recrystallized molybdenum is used 
for the fabrication of parts only if no bending 
or deep drawing is to be done, or if mechanical 
properties after working are not important, or 
if subsequent processing will involve sufficient 
warm work to produce the necessary properties 

3. Relative to its high melting and recrys- 
tallization temperatures, the properties of mo- 
lybdenum at room temperature are equivalent 
to those of steel at much lower temperature. 
The toughness and ductility of molybdenum are 
consequently not very high at room temperature 
although they increase markedly at tempera- 
tures somewhat above room temperature, so at 
least a moderate amount of heating is recom- 
mended for all working operations, except for 
fine wire and thin sheet. 

4. Because of its high thermal conductivity 
and low specific heat, molybdenum heats and 
cools much more rapidly than steel. 

5. The unusually high strength of molyb- 
denum and its alloys at elevated temperatures 
requires more powerful presses and hammers 
than are needed for any of the common metals. 

Heating for Working — Except with very small 
sizes, molybdenum can be heated to about 
700° F., in air without excessive oxidation, pro- 
vided the heating time is not too long. Hot oil is 
recommended as a heating medium when molyb- 
denum sheet is to be deep drawn in this temper- 
ature range. When higher temperatures are 
needed, a controlled-atmosphere furnace, a salt 
bath or induction heating may be used. The 
controlled-atmosphere furnace may be operated 
with either a vacuum, inert gas or a reducing 
atmosphere (which does not need to be strongly 
reducing). The molybdenum should not come 
in contact with slag or scale on the bottom of a 
furnace, 


Die forging can be done by conventional 


methods, but not too much deformation is possi- 


ble in one heat because the piece will cool 
rapidly, If mechanical properties are of no in- 
terest, a temperature of 2600 to 2800° F. 
ferred for easy workability. If mechanical 
properties are to be controlled, forging and re- 
heating temperatures must also be controlled, to 
provide for at least 50% reduction by warm work 
below the recrystallization temperature. Reduc- 
tions of as much as 90% have been made without 
any difficulty. Unalloyed molybdenum may be 
forged as low as 1700° F., but most alloys will 


* 


crack if much work is done under 1900° F 


1s pre- 
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Pickling and Cleaning — Removal of heavy ox- 
ide coatings was discussed in Part II (see Metal 
Progress, May 1955, p. 89). A light oxide film on 
the surface of a part is often removed by heating 
for 10 to 30 min. in hydrogen at 1500 to 1800° F 
and cooling in the same atmosphere. Ordinary 
cleaning or degreasing can be done by conven 
tional methods. Parts for electronic tubes, which 
must be chemically clean, can be treated with 
the hot chromic acid solution commonly used 
for cleaning glass. 

Forming, Bending, Spinning and Deep Draw- 
ing — With sheet up to about 0.020 in. thick, these 
operations can be carried out by conventional 
procedures at room temperature, but it is better 
practice to heat both the work and the tools 
Heavier material must be heated to 200 to 1000° 
- depending on size. Aluminum bronze or other 
material with a low coefficient of friction is pre 
ferred for tools for spinning and deep drawing 
Highly chlorinated oils are satisfactory lubricants 
for deep drawing. 

The considerable reduction in cross section 
which can be made by spinning is shown in Fig 
10, a cone spun from 0.020-in. sheet which was 
warmed with a torch during spinning. One com- 
pany making magnetron parts draws cups Us in 
deep by % in. diameter from 0.025-in. sheet by 
warming the sheet and the tools slightly. Wall 
reductions of as much as 22% have been made 
between anneals. 

A new technique for deep drawing appears 
promising, since as many as six and seven draws 
without intermediate stress relieving have been 
successfully made with 


regular molybdenum 


sheet. In this technique (described in “Deep 
Drawing of Molybdenum”, by F. Duckworth 
Machinery (London), Vol, 84, 1954, p. 389 to 
390) the usual process of drawing the cup 
through the die is revised; special tools are used 
to prevent wrinkling and to keep the molyb 
denum under tension while it is being drawn 


Machining and Grinding 


Although general machining practices for arc 
cast molybdenum are similar to those for molyb 
denum metal from powder-metallurgical proc- 
esses, the former gives a much better finish and 
has less tendency to spall and crack when thin 
sections are machined. Unalloyed molybdenum 
in the as-cast condition and after warm working 
has a hardness ranging from Brinell 196 to 275, 
but is considerably more abrasive than steel at 
the same hardness. Prior treatment has little ef- 
fect on the machinability of molybdenum. 





Fig. 10 — Molybdenum 
Cone Produced by 
Spinning. Work and 
tool heated by torch 


Either high speed steel or sintered carbide 
tools can be used for machining. Cast cobalt- 
base alloys have not proved satisfactory. Tool 
angles and rakes are in general similar to those 
for machining cast iron, A 50-50 mixture of chlor- 
inated oil and trichloroethylene, or highly chlor- 
inated oil is recommended as a cutting fluid. 


Turning — Molybdenum can be turned to a 
good surface finish if the proper tools and lubri- 
cation are used. For machining of heavy sec- 
tions or removing considerable stock, good results 
are obtained with high speed tools having a gen- 
erous rake and usually with no lubrication. 
Speeds of about 50 ft. per min., with feeds of 
0.010 to 0.020 in. per revolution and depths of 


cut up to t 


‘ in., are practical. 
For finish turning, general-purpose straight 
tungsten carbide tools should be used. Recom- 


mended tool form is: 


Back rake 0” 
Side rake 6° 
Edge cutting angle 18° 
Relief 6° 
Nose radius 0.010 in 


Cutting speed should be about 25 ft. per. min., 
feed 0.002 in. per revolution, and depth of cut 
0.010 in. A recommended cutting lubricant is 
one part trichloroethylene and one part of a 
highly chlorinated oil. 

Drilling, Reaming, Tapping and Threading — 
High speed steel is recommended for drilling. 
The tool should have a point angle of 118°. Cut- 
ting speed should be 25 ft. per min. and feed 








0.005 in. per revolution. For the lubricant a 
highly chlorinated oil is recommended. It is best 
to relieve the pressure on the tool after drilling 
to a depth of about four times the diameter of 
the drill, so as to remove the rather abrasive 
chips. Good results can be obtained if the drill is 
mounted so it feeds from below the piece to al 
low the chips to fall out automatically 
finish and accurate size, holes should be bored or 
honed after drilling. 


For gon od 


Reaming should be avoided if possible because 
the cutting edge of the tool is dulled quickly 
and binding occurs, causing tool breakage. On 
the other hand, no difficulties are encountered 
in tapping and threading. Threads can be cut 
with high speed steel on a lathe, or they can be 
roll formed if the metal and die are heated to 
approximately 325° F. Die threading is not rec 
ommended in the present state of the art 

Milling and Shaping — With high speed stee! 
tools, shaping is preferred to milling becaus: 
shaper tools last longer and are easier to regrind 
However, excellent results have been reported 
for milling with carbide-tipped cutters 

Grinding — Molybdenum is not hard, as meas- 
ured by indentation methods, but it is abrasive 
and resists grinding. No measurable difference 
has been found in the grinding characteristics of 
metal in stress-relieved and recrystallized con 
ditions. Some experiments indicated that molyb 
denum could not be cracked by using heavy cuts, 


but cracking has been encountered with excep 
tionally light cuts (0.0002 to 0.0005 in. per pass ) 
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Recommended Grinding Wheels 





Welding — A number of govern- 





CARBORUNDUM | 


Surface grinding 
GA60-K6-V 10 
DA465-L6-V 11 
A601-R-RR 
A36-N6V30 


Cylindrical 
Cut-off 
Bench 


19A60-L5VG 


| A36-N5V BE 





Norton 


AA60-K8-V40 or | 32A60-GI2VBEP (dry) 
19A46-J5VG (wet) 


A601-N6R-50 with F sides 


ment-sponsored investigations on 
welding have been carried out at 
Battelle Memorial Institute, Massa- 
chusetts Institute of Technology 
and Westinghouse Electric Corp.* 
These studies have shown that arc- 








A modification of the feed and speed eliminated 
this difficulty. 

The grinding procedures given below are sug- 
gested starting points; necessary changes, if any, 
will be evident from the results obtained in the 
preliminary work. 

For surface grinding the work must be cooled 
to avoid burning. A 60:1 mixture of soluble oil 
is generally satisfactory. Wheel data are: 

Wheel speed — 6000 surface ft. per min. 

Table speed — 50 ft. per min. 

Cross feed — 1/32 in. per table traverse. 

Infeed — Dry, 0.002 in.; wet 0.005 in. 

For cylindrical grinding, cooling is as impor- 
tant as for surface grinding, and the same cool- 
ant can be used, Data for the operation are: 

Wheel speed — 6500 surface ft. per min. 

Work speed 


100 surface ft. per min. 
Traverse rate 


One third width of wheel per 
revolution with 0.001-in. infeed gave 30 M.I. 
rms.; one sixth width of wheel per revolution 
with 0.0005-in. infeed gave 12 M.I. rms. 
Grinding wheels recommended by the manu- 
facturers are shown in the tabulation above. 


Joining 


Molybdenum is often joined by brazing or 
riveting, but less frequently by welding. Con- 
siderable development work and several large- 
scale research programs on brazing and welding 
are under way, so some of the present problems 
should be solved in the not-too-distant future. 
Nevertheless, in planning joining methods, cer- 
tain basic facts should be kept in mind. 


cast molybdenum can be welded 
without porosity and with freedom 
from cracks. This is generally not true of com- 
mercially available molybdenum made by pow- 
der-metallurgy methods. 

Molybdenum has been successfully welded for 
many years by a number of methods. Resistance 
welding of small molybdenum parts has long 
been a commercial practice in the lamp and elec- 
tronic industries. The most satisfactory welds 
in heavier sheets and parts are probably those 
made with atomic hydrogen or inert gas shielded 
arc with tungsten electrodes, with or without 
filler wire additions. The welds show brittle 
characteristics in bending at room temperature, 
but become quite ductile at 300 to 400° F. A 
large aircraft company found that arc-cast mo- 
lybdenum could be welded into tubular sections 
and then expanded approximately 10% at 800° F. 
despite the brittleness of the welds at room 
temperature. 

The ductility of molybdenum is adversely af- 
fected by even small amounts of oxygen. There- 
fore, for best ductility, welding must be done in 
a vacuum or a controlled atmosphere. 

The high melting point, the high strength at 
elevated temperatures, and the high thermal 
conductivity of molybdenum raise problems in 
some types of welding, particularly the resist- 
ance methods. 

Brazing — The ductility of brazed joints may 
be superior to welded joints, provided the time 
at temperatures above about 1700° F. is kept to 
a minimum. Brazing, however, is not suitable 
for all uses. Also, filler alloys that are adaptable 
to relatively low-temperature brazing (and 








*“Welding of Molybdenum”, by 
W. H. Kearns, H. B. Goodwin, D. 
C. Martin and C. B. Voldrich, U. S. 
Atomic Energy Commission, BMI- 
703, Sept. 1, 1951 (Contract No. 
W-7405-eng-92). 

“Molybdenum Welding”, by J. 
H. Johnston and J. Wulff, WADC 
Technical Report 53-260, July 
1953 (Aeronautical Research Lab- 
oratory Contract No. AF 33 (616)- 
861 RDO No. 477-641). 

“The Improvement of the Duc- 
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tility of Molybdenum Weldments”, 
by W. H. Kearns, L. E. Olds, D. C. 
Martin and R. B. Fischer, Sum- 
mary Report to Office of Naval Re- 
search, Navy Department, July 14, 
1953 (Contract N9onr 82101, Task 
Order N9onr 82101, Project NR 
039-003). 

“Production of Sound Ductile 
Joints in Molybdenum”, by M. IL. 
Jacobson, D. C. Martin and C. B. 
Voldrich, WADC Technical Re- 
port 53-401, October 1953 (Mate- 





rials Laboratory Contract No. AF 
33 (616)-10 RDO No. R-446-48). 

“Some Recent Advances in the 
Welding of Molybdenum”, by W. 
H. Kearns, H. B. Goodwin, E. 
Eichen and D. C. Martin, Welding 
Journal, Vol. 32, 1953, p. 1082. 

“Joining of Molybdenum”, by 
W. N. Platte, WADC Technical 
Report 54-17, January 1954 (Ma- 
terials Laboratory Contract No. 
AF 18 (600) 114 RDO No. 446- 
48 (L-G). 


Fig. 11—Parts Machined 
From Arc-Cast Molybdenum; 
Top) from Unalloyed Bar 
Stock for Use in Magnetrons, 
Bottom for Brazing Die 


which avoid embrittlement of the parent metal ) 
are unsatisfactory for high-temperature appli- 
cations. Copper or silver brazing alloys are usu- 
ally chosen where temperatures in service are 
not high. Many brazing materials have been 
tried for high-temperature structural applica- 
tions, but as yet none has proved completely 
satistactory 

Mechanical Joining — Mechanical means of 
joining (as riveting) offer possibilities for some 
applications although not for parts that must be 
gas or liquid tight. Little has yet been done to 
determine the feasibility of combinations of me- 
chanical joints (such as lock seams) with subse- 
quent brazing or welding. 


Recrystallizing and Stress Relieving 


As will be shown in Part IV, fully recrystallized 
molybdenum has lower strength and generally 


lower toughness at room and elevated tempera- 


tures than material in the as-rolled or stress- 
relieved conditions. Therefore, full recrystalli- 
zation is ordinarily used only as an intermediate 
treatment to refine the grain prior to further 
warm working, or to reduce the hardness so that 
large reductions can be made by warm working 
without cracking. In some special circumstances 
metal is fully recrystallized to obtain a low 


strength similar to that of a weld and its heat 
affected zone, so a weldment will respond uni 
formly to expansion or other working 

The required minimum temperature for full 
recrystallization depends not only on composi 
tion but also on prior structure and time at tem 
perature, Consequently, precise schedules must 
be determined by trial. The minimum temper 
atures needed for full recrystallization in one 
hour of %-in. diameter bars (produced by roll 
ing 24-in. round billets at 2200 to 1900° F 
found to be as follows 


) were 


2150° F 
2200 
2450 
2150 


unalloyed 
0.3% Cb 
0.5% Ti 
1 V 


Controlled atmospheres as mentioned above 
under “Heating for Working”, are necessary 
Stress relieving may be used either as an in 
termediate or final heat treatment. The maximum 
temperature for stress relieving unalloyed molyb 
denum is 1830° F 


base alloys with higher recrystallization temper 


some of the molybdenum 


atures may be stress relieved at proportionately 
higher temperatures. Normally the molybdenum 
is rapidly cooled in air after stress relieving, but 
the ductility of severely worked sheet may be 
improved by slow cooling +) 
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Deterrents of World War IIT 


W. LIVE in a period, unique in human 
history, when the whole world is divided between 
the creeds of Communist discipline and individ- 
ual freedom. At the same time, this division is 
accompanied by the possession by both sides 
of the obliterating weapons of the nuclear age. 
We have force and science, hitherto the servants 
of man, now threatening to become his master. 

I am not pretending to have a solution for a 
permanent peace between the nations. We pray 
for it. Nor shall I try to discuss the cold war 
which we all detest, but have to endure. I shall 
only venture to offer to the House some observa- 
tions mainly of a general character. 

What is the present position? Only three coun- 
tries possess, in varying degrees, the knowledge 
and the power to make nuclear weapons. Of 
these, the United States is overwhelmingly the 
chief. Owing to the breakdown in the exchange 
of information between us and the United States 
since 1946 we have had to start again independ- 
ently on our own. Fortunately, we have made 
our own atomic bombs. Although the Soviet 
stockpile of atomic bombs may be greater, 
British discoveries may well place us above them 
in fundamental science. 

Confronted with the hydrogen bomb, we have 
started to make that one, too. It is this grave 
decision which we are discussing this afternoon. 
There is an immense gulf between the atomic 
and the hydrogen bomb. The atomic bomb, with 
all its terrors, did not carry us outside the scope 
of human control or manageable events in 
thought or action, in peace or war, But when 
the chairman of the United States Congressional 
Committee gave the first comprehensive review 
of the hydrogen bomb, the entire foundation of 
human affairs was revolutionized, and mankind 
placed in a situation both measureless and laden 
with doom. 

A quantity of plutonium probably less than 
would fill this box on the table would suffice to 
produce weapons which would give world domi- 
nation to any Power which was the only one to 
have it. There is no absolute defense against the 
hydrogen bomb. Nor is any method in sight by 
which any country can be guaranteed against 
the devastating injury which a score of them 
might inflict on wide regions. 

What ought we to do? Which way shall we 
turn to save our lives and the future of the world? 
What would lie before the little children, playing 
their merry games, if God wearied of mankind? 


*Verbatim extracts from statement by the Prime 


Minister of Great Britain, Sir Winston Churchill, 
before the House of Commons, March 1, 1955 
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The best defense would of course be bona fide 
disarmament all round. This is in all our hearts. 
But sentiment must not cloud our vision. The 
long history and tradition of Russia makes it 
repugnant to the Soviet Government to accept 
any practical system of international inspection. 

A second difficulty lies in the circumstance 
that, just as the United States has, we believe 
the overwhelming mastery in nuclear weapons, 
so the Soviets and their Communist Satellites 
have immense superiority in what are called 
“conventional” forces—the sort of arms and 
forces with which we fought the last war. 

Unless a trustworthy and universal agreement 
upon disarmament, conventional and nuclear 
alike, can be reached and an effective system of 
inspection is established and is actually working, 
there is only one sane policy for the free world 
in the next few years. That is what we call de- 
fense through deterrents. This we have already 
adopted and proclaimed. These deterrents may 
at any time become the parents of disarmament, 
provided that they deter. To make our contribu- 
tion to the deterrent we must ourselves possess 
the most up-to-date nuclear weapons, and the 
means of delivering them. We, too, must possess 
substantial deterrent power of our own. 

Should war come, which God forbid, there are 
scores of airfields from which the Soviets could 
launch attacks. It is essential to our deterrent 
policy and to our survival to have, with our 
American allies, the strength to paralyze these 
potential assaults in the first few hours. There 
are also big administrative and industrial targets 
behind the Iron Curtain, and any effective de- 
terrent policy must have the power to paralyze 
them all at the outset, or shortly after. There 
are also the Soviet submarine bases and other 
naval targets. 

Unless we make a contribution of our own 
that is the point which I am pressing 
be sure that in an emergency the targets which 
would threaten us most would be given what we 
consider the deserved priority, in the first few 
hours. These targets might be of such cardinal 
importance that it would really be a matter of 
life and death for us. 

Meanwhile, the United States has many times 
the nuclear power of Soviet Russia and they 
have far more effective means of delivering. Ou 
moral and military support of the United States 
and our possession of nuclear weapons of the 
highest quality and on an appreciable scale, 
together with their means of delivery, will greatly 
reinforce the deterrent power of the free world, 
and will strengthen our influence within the free 


we cannot 





world. That, at any rate, is the policy we have 
decided to pursue. 

\ vast quantity of information, some true, some 
exaggerated much out of proportion, has been 
published about the hydrogen bomb. The truth 
has inevitably been mingled with fiction, and | 
am glad to say that panic has not occurred. The 
world goes on its daily journey despite its somber 
impression and earnest longing for relief. 

I shall content myself with saying about the 
power of this weapon, the hydrogen bomb, that 
apart from the blast and heat effects there are 
the consequences of “fall-out” or wind-borne 
radioactive particles, both an immediate direct 
effect on exposed human beings and an indirect 
effect on animals, 
pass on 


grass and vegetables which 
these contagions to human beings 
through food. 

This would confront many who escape od the 
direct effects of the explosion with poisoning, or 
starvation, or both. Imagination stands appalled. 

But a curious paradox has emerged. Let me 
put it simply: After a certain point has been 
passed it may be said, “The worse things get the 
better.” The broad effect of the latest develop- 
ments is to spread to a vast extent the area of 
mortal danger. This should certainly increase 
the deterrent upon Soviet Russia by putting her 
enormous spaces and scattered population on 
near-equality of vulnerability with our small, 
densely populated island and with Western 
Europe 

It may well be that we shall by a process of 
sublime irony have reached a stage in this story 
where safety will be the sturdy child of terror 
and survival the twin brother of annihilation. 


Although the Americans have developed weap- 
ons capable of producing all the effects I have 


believe that the Soviets so far 
have tested only a bomb of intermediate power. 
There is every reason to believe, 


mentioned, we 


however, that 
they should deve lop some time within the next 
four, three or even two years more advanced 
weapons and full means to deliver them on North 
American targets. 

Thus, the threat of hydrogen attack on these 
islands lies in the future. It is not with us now. 
The only country which is able to deliver today 
a full-scale nuclear attack with hydrogen bombs 
at a few hours’ notice is the United States. 

It is conceivable that Soviet Russia might 
attempt a surprise attack with such nuclear 
weapons as she has already. American superior 
ity in nuclear weapons, reinforced by Britain, 
must, therefore, make it clear that no such sur- 
prise attack would prevent immediate retaliation 


on a far larger scale. Not only must the nuclear 
superiority of the Western Powers be stimulated 
in every possible way, but their means of de 

livery of bombs must be expanded, improved 
and varied. As one might say to them, “Although 
you might kill millions of our peoples, and cause 
widespread havoc by a surprise attack, we could 
within a few hours of this outrage, certainly 
deliver many times the weight of nuclear material 
which you have used, 
on that same scale.” 


and continue retaliation 


I must make one admission, and any admission 
is formidable. The deterrent does not cover the 
case of lunatics or dictators in the mood of 
Hitler when he found himself in his final dugout 

All these considerations lead me to calculate 
therefore, that world war will not break out 
within three or four years. In that time (it may 
be even less ) the scene will be changed. The 
Soviets will probably stand possessed of hydro 
gen bombs and the means of delivering them 
They may then have reached a stage, not indeed 
of parity with the United States and Britain, but 
of what is called * 

“Saturation” in this connection means the 
point where, although one Power is stronger 
than the other, perhaps much stronger, both are 
capable of inflicting crippling or quasi-mortal 
injury on the other with what they have got 
It does not follow, however, that the risk of war 
will then be greater. 


‘saturation’. 


Indeed, it is arguable that 
it will be less, for both sides will then realize 
that it would result in mutual annihilation 

Major war of the future will differ, therefore 
from anything we have known in the past in this 
one significant respect at the 
outset, will suffer what it dreads the most, the 
loss of everything that it has ever known of, The 
. In the 
past, an aggressor has been tempted by the hope 
of snatching an early advantage. In future, he 
may be deterred by the knowledge that the 
other side has the certain power to inflict swift 
inescapable and crushing retaliation. 

To conclude: Mercifully there is time and 
hope if we combine patience and courage. All 
deterrents will improve and gain authority dus 
ing the next 10 years. By that time the deterrent 
may well reach its acme and reap its final re 
ward. 


that each side, 


deterrents will grow continually in value 


The day may dawn when fair play, love 
for one’s fellow men, respect for justice and free 
dom, will enable tormented generations to march 
forth serene and triumphant from the hideous 
epoch in which we have to dwell 

Meanwhile, never flinch 
despair 


never weary never 
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Book Review 


Resources for Canada’s 
Steel Industry 


Reviewed by E. E. THUM 


Some Aspects or THE CANADIAN IRON AND 
Steet lnpustry Wrirn Particutar Rerer- 
ENCE TO Britrisn CoLumMBIA, by G. P. Con- 
tractor, British Columbia Research Council, 
Technical Bulletin No. 21, University of Brit- 
ish Columbia, Vancouver 8, Canada, 1954, 
175 p., 8% x 11 in., paper bound. $4.00. 


FE, eR SINCE College days (and that’s a long 
time) I have wanted to be in on the arguments 
which precede the location of a modern steel 
mill, such as the Steel Corporation's Fairless 
plant on the Delaware river. My professor at the 
School of Mines explained that it was a problem 
akin to differential calculus; summation of costs 
due to several factors should be minimized — 
cost of mining desirable iron ore, and freight to 
the proposed site; cost of mining and coking coal, 
and freight to the furnaces; cost of recruiting 
and maintaining the manpower; cost of shipping 
the product to the customer. I tried to apply 
these principles to the sizable steel plant of the 
Colorado Fuel & Iron Co. in my home town 
(Pueblo). Iron ore came from Wyoming, 325 
miles north; coal was much nearer, 75 miles 
south; manpower came from the pleasant grow- 
ing city; but where were the customers? The 
railroads and mines kept the rail mill working 
continually, The ranches required lots of barbed 
wire fencing and baling wire. Narrow strip called 
“cotton ties” went into the Southwest by the 
trainload. But the varied demands of the ulti- 
mate consumer were supplied by two or three 
small stands in the merchant mill. The Pueblo 
steel plant seemed to have everything but the 
consumers. 

An even more difficult situation appears to 
confront Dr, Contractor in this careful study of 
conditions in British Columbia. Present steel 
production (average for 1951, 1952, 1953) is 
about 40,000 tons from eight shops working at 
about 65% of capacity. Eight of the eleven fur- 
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naces — all electric — are quite small, 2 tons or 
less, and doubtless are foundry furnaces. The 
largest furnace is of 12% tons capacity; its product 
is rolled into small bars, angles, and flats. 
40,000 tons in British Columbia is about 1 of 
the annual steel production of all of Canada, and 
it is clear out of line with the population — about 
1,250,000 for British Columbia and 14,500,000 
for Canada —and much below the actual con- 
sumption of its main industries. These are for- 
estry, mining, agriculture, fisheries, electric 
power and new construction — all either sparing 
in consumption of iron or steel products or de- 
manding heavy and specialized materials which 
cannot be economically produced in plants of 
moderate tonnage. (Even Sweden, you know, 
imports all but its smallest structural shapes. ) 
Likewise it is estimated that annual consump- 
tion of British Columbia and its neighboring 
provinces amounts to about 20,000 tons of foun- 
dry iron and 225,000 tons of rolled steel of mod- 
erate cross section —perhaps half being tin 
plate. Even if all this could be produced at one 
place it would hardly be enough for an inte- 
grated plant with one modern blast furnace. 
However, a supposed shortage in domestic 
scrap for any expanded production of ingots 
prompted this inquiry by the British Columbia 
Research Council into the iron ore, coal and 
power resources of the province. For this rea- 
son, the author turns his attention to the Tysland- 
Hole electric furnace for making pig iron from 
iron ore. Some 25 furnaces of this sort are in 
operation at 18 different locations in Europe, and 
ten more are under construction. Their output 
ranges from about 50 tons per day (6500-kva. 
power input) to 300 tons per day (33,000-kva.). 
This report by Dr. Contractor contains the best 
account of this furnace and the economics of its 
operation which this reviewer has ever seen. 
So the problem of blast furnace coke (pro- 
duced only in the Crowsnest field in the extreme 
southeastern corner of the province, 800 miles 
away from the populous area) is “solved” by 
eliminating half of it from the burden and using 
electric power in its place. Iron ore 
essential, 


the basic 
another thing. High- 
sulphur magnetite concentrates are now being 
shipped to Japan from small deposits on Van- 
couver Island; 1,000,000 short tons in 1953. And 
the author continues: “Other commercial iron 
ore deposits in British Columbia are far from 
adequate for starting a sizable pig iron industry.” 

As my favorite lecturer on electronics, George 
Goebel, would say, “And there we are.” 8 


however, is 





35-Ton Nickel Steel Shaft for 14 x 115’ 
double drum hoist driven by a 6,000 horse- 
power dual-motor. This shaft is 46%’ long and 
has a maximum diameter of 28”. It is now in 
operation at the Frood-Stobie Mine of the 
International Nickel Company of Canada, Ltd., 
helping to speed the output of nickel ore for 


nickel alloys. 











How nickel strengthened the shaft for 
Canada’s highest powered mine hoist 


IN LARGE FORGINGS such as this giant 
shaft, high tensile and elastic proper- 
ties do not come easily. 


Liquid quenching of heavy forg- 
ings is usually impractical. Even 
when the shape is such that this 
treatment may be safely applied, 
the section sizes involved often re- 
strict cooling to rates which render 
the quench ineffective. 


Increased strength, hardness, 
toughness and other mechanical 
properties in a large forging depend 
to a great extent upon selection of 
alloy content. 


Accordingly, to attain maximum 
strength and toughness in the shaft 
of Canada’s highest powered mine 
hoist, at our own Frood-Stobie mine, 
we specified a shaft forged of 342% 
nickel steel... 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Because nickel, either alone or in 
combination with other alloying ele- 
ments, provides a number of ad- 
vantages. 


For one thing, it has a strengthen- 
ing effect on ferrite ... independent 
of carbon content or heat treatment 
of the steel. 


For another, it lowers the rate and 
temperature of the upper transfor- 
mation, thus inducing better re- 
sponse to the necessarily milder 
heat treatments used. And it reduces 
grain growth. 


Whenever you face a metal prob- 
lem, let us help you make a selection 
that will meet your particular fab- 
ricating and service require- WN 

/ 


ments. Send us details of 
INCO. 


your applications, for 


our suggestions. ——, 


Double Drum Hoist for the Frood- 
Stobie Mine, during course of shop ere< 

tion by the builder, The John Bertram & 
Sons Co., Ltd., Dundas, Ontario. Spiders 
that support the steel shell of the hoisting 
drum were cast in an iron containing 
144% nickel to assure adequate 
strength in the 74,600-pound drum-spider 
assembly. This hoist, operated by push 
button control from a station far under 

ground, can lift skips containing 15 tons 
of nickel-copper ore 
of 14,000 tons daily 


at an average rate 


67 WALL STREET 
NEW YORK 5S, W.¥. 
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Standard H-Steels, 3720-H to 9850-H 


87xx-H Series may contain 0.20-0.35 Si, 0.35-0.75 Ni, 0.35-0.65 Cr, and 0.20-0.30 Mo 


8720-H __ ie trates caito-105 
0.17 -0.23C, 0.60-0.95Mn ! 
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ad 8 /2 /6 20 24 28 2 12 /6 
Distance From Quenched End of Specimen, Sixteenths 
N means normalizing temperature for forged or rolled Hardness limits are specified in Rockwell C-scale units 
material; A means austenitizing temperature (both as (no fractions) and can be scaled from the plotted points 
recommended by 8.A.E.). where not labeled at even sixteenths. 
A.1.8.1, list of February 1954. 
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Rapid deep case 


for jet engine starter clutch 


with new AEROCARB? carburizing compounds 


Cutaway of a General Electric gas turbine starter 

for jet engines shows clutch components they carburize 
in new high-speed, high-temperature, 

water-soluble AEROCARB Carburizing Compounds. 


Sleek new Martin B-57 jet light bomber 
has starters housed in streamlined pods 
seen at each engine air intake opening. 


Clutch mechanisms for gas turbine starters must 
deliver tremendous power to bring jet engines to 
starting speed. To get the toughness and strength 
they need, General Electric Company's Aircraft 
Accessory Turbine Dept. at Lynn, Massachusetts, 
carburizes these parts in Cyanamid’s new, high- 
speed, high-temperature Arrocars § and (as the bath 


replenisher) Agrocars R Carburizing Compounds. 


Chief feature of these new Agrocars compounds 
is deep and rapid penetration with minimum distor- 
tion. Many of the parts require 0.060” case depth, 
which G-E achieves at 1650-1750" F in just 8-9 hours 
with Arrocars water-soluble salts. They use the 


30 Rockefeller Plaza, New York 20, N. Y. 
same salt bath for their short time, shallow case 


] Send technical data sheet on Arnocans § 
. ; . f ave tec ‘ : at .o 
work. Drag-out from this bath is low; wash-off is Have technical representative call 


fast, easy, and complete with warm water. Name 


Position 
These remarkable new Agrocars carburizing com- ey 

pounds can solve your case hardening problems — Adaeess 

give you high quality results in less time and at lower 


ee 


cost. The attached coupon is for your convenience, In Canada: North American Cyanamid Limited, Toronto and Montreal 


JUNE 1955; PAGE 1086 





Bausch & Lom Salutes: 
R.D. Buchheit 
J.E. Boyd 

A. A. Watts 
F.C.Hoiden 


—Grand Prize Winners, A.S.M. Metallographic Exhibit 














GRAND PRIZE WINNERS 

for the best photomicrograph in its 
class and in the exhibit—Messrs 
Buchheit, Boyd, Watts and Holder 
Battelle Memorial Institute, Colun 
bus, Ohio 


THEIR AWARD-WINNING 
PHOTOMICROGRAPH, 

MADE WITH BAUSCH & LOMB 
EQUIPMENT Alpha Formation 
in a Beta Titanium Alloy.” 100 x 
magnification 


Bausch & Lomb Metallographs help industry boost 
output and maintain quality by providing detailed 
magnified images—visual or photographic—for routine 
work and advanced research. 


Ease and comfort are basic design features of the B&L Balphot Metallograph—one ot 
a complete line of metallographic equipments. You sit relaxed, with all major controls 
within effortless reach. A flick of a switch provides clear, sharp images for microscopy 


.. for group viewing (with exclusive Magna-Viewer projector screen) ... 
or for photomicrography. 


Find out how these faster, easier, completely dependable analyses 
can help you save on time and materials. Write for Catalog E-232, 
and for complete expert advisory service. No obligation, 
of course. Bausch & Lomb Optical Co., 63842 
St. Paul Screet, Rochester 2, New York. 


Ameica’s only complete optical sourc a $s to finished product 
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Improved Stripping Solution 


By R. C. SPOONER and J. M. ROBERTS* 


y Teen ro studies we have made 
anodic oxide films can be removed from alumi- 
num surfaces with the DeSy and Haemers’} 
solution in similar fashion to that developed by 
Lacombe and Beaujard{ with Jacquet’s electro- 
polishing solution and without the danger in 
herent in using the latter. No attempt seems to 
have been made to employ this fast and useful 
technique with other solutions in order to avoid 
the potential explosive hazards of Jacquet’s 
perchloric acid-acetic anhydride solution 

Aluminum sheet panels (1.3 * 10 * 0.05 em 
of 99.87% purity were anodized in sulphuric acid 
under conventional films 
(about 28, thick) were removed by anodic treat- 
ment using 60 to 70 v. for periods of % to 2 min 


in a DeSy and Haemers’ solution cooled to 59° F 


conditions and the 


and mildly agitated. The solution was made up 
using methanol instead of the ethanol commonly 
employed. The top of the specimen to which 
electrical contact was made was not anodized 
and the aluminum on the immersed panel edges 
was exposed by filing off the oxide film before 
immersion. The initially small current (2 to 5 


amp. ) remained constant for a short period (5 to 


*Chemical Div Aluminium Laboratories Ltd 
Kingston, Ont., Canada 

+ “Quick Method for Electrolytic Polishing and 
Etching of Metallographic Specimens”, by A. DeSy 
and H. Haemers, Stahl und Eisen, Vol. 61, 1941, p 
185 to 187 

t“A New Method of Detaching Anodic Oxide 
Films Formed on the Surface of Aluminum and Its 
Alloys”, by P. Lacombe and L. Beaujard, Metaux 
Corrosion-Usure, Vol. 20, 1945, p. 43 to 47. 


ote 


Bi. 


30 sec.) with an audible crackling sound and 
then rose quickly as more aluminum surface was 
exposed, The panel should be removed just be 
fore this rise. The film from both panel sides 
was removed by gentle mechanical treatment 
under water 

Contrary to Lacombe and Beaujard’s observa 
tion, the sealed films produced by boiling water 
were easily detached. In several tests the entire 
film from a side was detached in one piece; how 


evet unsealed films broke mito several pieces 


Epoxy Resins as 
Mounting Materials 


By R. O. QUINN and M. McGAWN* 


The accurate mounting of small parts and 
thin delicate sections has always been a prob 
lem for the metallographer because mounting 
materials used in the past have required heat or 
pressure, or both, to harden them 

Much of the metallographic work done at this 
laboratory involves the sectioning of fabricated 
parts ot light gage sheet metal for microscopic 
and macroscopic examination Since neither heat 
nor pressure is desirable for this work, casting 
resins of the chemical setting epoxy type were 
tried. The success with these materials has led to 
their use to replace almost all other mounting 
methods 

Casting resins are available which consist of 
two liquid components, a resin and an activator 
Only simple mixing and casting techniques ar 
necessary, and the mount hardens in a few hours 

*Research and Technical Dept 
Co Maywood i 


American Can 
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Example of the Usefulness of the 
Plastic Is This Specimen Showing the 
Degree of Fit-Up in a Paint Can Cover 


at room temperature. If higher temperatures 
can be tolerated, the time can be shortened to 
a matter of minutes. Separately, the two liquids 
are stable at room temperature but, once mixed, 
should be used immediately, After the casting 
has hardened, the usual metallographic proce- 
dures of grinding and polishing can be applied. 
The plastic, when hardened, is highly resistant 
to all etches and solvents which the metallogra 
pher might use. 

No attempt has been made to explore fully 
the entire array of commercially available resins. 
The following have been found to be generally 
acceptable for metallographic work: 

Bakelite C-8 Resin BR-18774 

Shell Epon No. 828 

Armstrong C-4 Adhesive. 
The nonplasticizing activator we use is diethyl- 
enetriamine, which is applied as 1 part by weight 
activator to 10 parts of resin. 

No doubt, many uses can be found for these 
resins other than the preparation of the final 
mount. For example, in the sectioning of thin 
or delicate materials, the plastic may be poured 
on or into the part to obtain a firm back-up so 
that no distortion is produced in the piece during 
cutting. The accompanying halftone illustrates 
the use of the plastic for this purpose. The plas 
tic supported section is in turn recast in a short 
length of bakelite tubing to form the final mount. 

Certain additives to the mixed liquid resin will 
improve its use as a mounting medium, Carbon 
black, which may be added to obtain a jet black 
mount, also helps dissipate the heat due to grind 
ing. Various colors can be produced by the use 
of dyes. In particular, a red dye such as 
Safranin-O will cause the mounting medium to 
appear dark in the final photographic prints. 
Carbide particles may also be inserted to inhibit 
the rounding of the specimen during polishing. 
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New Use for Bi and Te? 


By TOM BISHOP* 


It was over 100 years ago that Peltier dis 
covered the heating or cooling effect, quite apart 
from the usual resistance heating, when an ele« 
tric current flows through the junction between 
two different metals. Whether the junction be- 
comes hotter or colder depends upon the direc 
tion of current flow. For various practical rea 
sons little use has been made of the effect 
Recent work in the research laboratories of the 
General Electric Co., Ltd., Wembley, England 
has now produced a semiconductor thermojun« 
tion which gives a cooling effect of nearly 50° F 

Interest in the problem revived with the 
development of silicon and germanium transis- 
tors. The thermo-electric effect with semicon- 
ductors is about 100 times larger than with 
metals. This is not sufficient in itself to provide a 
practicable cooling effect because the Peltier coo! 
ing is usually much less than the heating effect in 
the junction due to its own resistance. When this 
resistance is made small by the use of short 
thick junctions, too much heat is conducted from 
the hot to the cold end of the cooling unit and the 
cooling effect is lost. The present objective is to 
find semiconductor materials having high electri 
cal and low thermal conductivity which make 
large cooling effects possible. 

A recent demonstration before the Royal So 
ciety in London showed a unit employing bis 
muth and a bismuth-tellurium compound which 
could freeze miniature ice cubes in a small metal 
tray. It is too early to say that this is the fore 
runner of new types of refrigerator units, or to 
quote figures for the efficiency of the system 
At present this is certainly much less than the 
efficiency of conventional refrigerators. 

Research is to continue and further develop 
ments are expected. One possibility is that 
sources of low-grade waste heat might be used 
with thermojunction generators to provide the 
low-voltage high-current supply required to op- 
erate the cooling junctions. The same factors 
which control efficient thermo-electric cooling 
apply also to efficient thermo-electric genera- 
tors. The successful development of these to 
make use of waste heat or solar energy might 
well provide useful sources of electric power for 
a variety of applications 6 

*Editor, Metal Treatment and Drop Forging 
London, England. 








Brittle Failure of 


Steel Structures 


Theory, Practice, Future Prospects 


By M. E. SHANK* 


A great volume of recent experiments on brittle fracture 

— some on large pieces of steel —is summarized. Theory has advanced 
to where the plastic work, the modulus of elasticity and the size 

of crack can be correlated to the stress required for a catastrophic crack. 
Some ideas useful to designers and fabricators are outlined. 


I, rwo previous Metal Progress articles in 
September and October 1954 the history of 
brittle failure of steel structures, and the factors 


of importance to this type of accident, were 
discussed. Three conditions may combine: First 
is low temperature. Second is the presence of a 
notch (introducing tri-axial stress ) due to defects 
such as welding cracks or voids, or cracks left 
from punching or shearing operations, Third is 
high strain rate, or impact loading, which 
however is not necessary for the initiation of 
brittle failure. 

This final article will attempt to set forth 


briefly some of the important theoretical and ex- 


perimental developments in the field of inquiry 
along with some views on present engineering 
design and fabrication practice and the future 
possibilities. A complete review cannot be 
attempted. It should also be stated at the outset 
that not all of the researchers in the field are in 
full agreement; what is presented here is 
therefore, from the author's point of view. 
Metallographic and Crystallographic Features 
Brittle or cleavage failure may occur in any 
ferritic iron or steel. It can occur in iron of the 
very highest purity. Cleavage failure occurs also 
* Associate Professor of Mechanical Engineering 
Massachusetts Institute of Technology, Cambridge 
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in sume other body-centered cubic metals, and 
in certain of the hexagonal close-packed metals 
but they will not be discussed in this article. 
Cleavage failure is not known to occur in such 
face-centered cubic metals as pure gold, silver 
copper or aluminum*, even at temperatures 
approaching absolute zero and in the presence of 
notches. Indeed, commercial austenitic steels are 
immune to brittle failure. 

Slip in iron, with attendant plastic deforma- 
tion, occurs in pencil fashion along planes con 
taining the (111) direction. The actual “planes” 
on which this slip occurs are irregular and wavy 
and are not specific crystallographic planes 
Cleavage, on the other hand, occurs by separa 
tion without macro-plastic deformation on the 
(100) or cube face. This is shown in Fig. 1. A 
very graphic demonstration of this has been given 
by Parker’ and his associates, in mild steel tested 
in tension at room temperature and at liquid air. 
These samples were sectioned, polished, and im- 
mersed in dilute nitric acid, which produced etch 
pits in the individual crystals, The sides of the 
pits were parallel with the cleavage faces of 
the individual crystals or therefore roughly at 
45° to planes on which slip had occurred. Figure 
2 shows the fracture of the specimen tested at 
room temperature; there is considerable plastic 
deformation, and the fracture surfaces are in- 
clined obliquely to the sides of the etch pits. 
Figure 3 shows the fracture at liquid air tem- 
perature; here cleavage failure has occurred, no 
plactic deformation is visible, and the fracture 
lines are parallel to the sides of the etch pits 

Another important feature of brittle failure in 


= 
polycrystalline ferritic steels is that the high 


speed crack, which may travel up to 6000 ft. per 
sec, or more, runs in a discontinuous rather than 
smooth fashion. It is obvious that if each failed 
crystal is to cleave on a (100) face, the crack 
must change direction as it goes from one crystal 
to the next. Thus, cleavage starts independently 
in several neighboring grains. The resulting dis- 
continuous cracks are then connected by plastic 
deformation at the grain boundaries. This implies 
that one should be able to observe discontinuous 
cracks adjacent to or ahead of the main fracture 
in steel that has failed in a brittle manner. This 
has been done by Jaffe*. See Fig. 4. 

The surface of a brittle failure appears totally 

* This statement does not apply to many alloys of 


these metals. For instance, evidence is beginning 
to accumulate that high-speed brittle cracks, similar 
in many respects to those found in steel, can occur 
in high-strength, precipitation hardened aluminum 
alloys. 
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lacking in plastic deformation. See Fig. 5. In 
spite of this it can be shown by X-rays that 
some plastic deformation does occur. In annealed 
or hot rolled steel, X-ray diffraction spots are 
sharp. Plastic deformation causes diffuseness of 
these spots, and the amount of cold work can be 
estimated by the degree of diffuseness. The depth 
can be determined by etching away the frac 
tured surface until the diffraction pattern is once 
again sharp. Felbeck and Orowan* have found 
the work of plastic distortion on a brittle fracture 
surface to be about 2 10° ergs per sq.cm., or 
roughly 6 in-lb. per sq.in. Estimates of other 
workers yield figures of a similar order of magni 
tude. They also found the depth of the cold 
worked layer to be somewhat less than 0.5 mm 
As will later be 
distortion is of considerable importance 
Tri-Axiality of Stress— The earliest workers 
to investigate brittle failure used impact loadings 


shown, the work of plastic 


This supported the opinion, fairly widespread 
even to recent years, that brittle fracture in steel 
resulted from loads applied at rather “high” 
speed, even though it was known that if a speci 
men contained a sharp, deep notch, brittle failure 
could then be induced by slow bending or slow 
tension. A Mesnager*, making use of this obser 
vation in 1906, developed the theory of tri-axial 
tension in notch brittleness. His paper did not 
receive wide notice, and Ludwik in 1923 devel 
oped a similar theory.” ° 

Let us state, in simplest terms, the effect of a 
notch or sharp crack in a plate. If a uniform 
stress below the elastic limit is imposed on the 
plate in a direction perpendicular (axial dire« 
tion) to the crack, a comparatively high stress 
in the same direction will exist just behind th 
root of the crack. This is diagrammed in Fig. 6 
Moreover, in the region of the crack root the state 
of stress will be bi-axial. However, just behind 
the crack root in the uncracked metal, and a 
short distance from it, the stress will be of 
average value. If plastic flow is to occur at the 
crack root, there must be lateral contraction of 
the material at that place in order to preserve 
constant volume of material. (Constancy of vol 
ume is a necessary requirement of plastic flow 
Opposing this lateral contraction is the larg. 
amount of material, stressed to a lower value 
behind the root of the crack (to the right in 
Fig. 6). This will induce a state of tri-axial stress 
the third stress being perpendicular to the plane 
of the plate and tending to contract the material 
laterally at the root of the notch. The third stress 
is thus transverse tension. At this place it is a 





Fig. 1 — Schematic Diagram of a Body-Centered 
Cubic Iron Crystal. The hatched (100) or cube 
face is the face on which brittle cleavage oc- 
curs The 11] direction is direction of 
any cube diagonal, along which slip takes place 


Fig. 3—Cleavage Fracture in 
Steel. Fracture surfaces at li 


quid-air temperature are paral 

lel to cube (100) faces as shown r 
by etch pits No evidence of 

plastic deformation 1500 

From Parker Reference ] 

















I ig 2 Shear Fracture in Steel 
Fracture surfaces at room tem 
perature are at approximately 
15° to cube (100) faces as shown 
by etch pits. There is considera 
ble plastic deformation. 1500 

From Parker Reference 
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Fig. 6 — Sketch of Axial Stress 
es in a Plate Containing a 
Notch. The axial stress will be 
very high at the root of the 
notch and low in the material 
behind the notch. When plas 
tic flow occurs, a third stress 
will arise at the crack root 
in a direction perpendicular 
to the plane of the plate 
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Fig. 4— Discontinuous Cracks 
in a Steel Casting Which Failed 
in a Brittle Manner. 1500 » 
From L. D. Jaffe, Reference 2 





Fig. 5— Fragment of a Fra 
tured Drum The surface 
appears to lack macro plastic 
deformation, but X-ray dif 
fraction tec hnique s show plas 
tu work in a thin layer 
on the fractured surface 












































maximum at the center of the plate and must be zero on the 


faces of the plate Another consequence is that the axial stress 


at the root of the crack will build up beyond the uni-axial yield 
stress Y of the material to some value Y,, before flow can occur 
This is the basis of plastic constraint (as opposed to elasti 
stress concentration). The ratio of Y, to Y is known as the 
‘constraint factor”, 

Until recent years it had been believed that if the notch was 
of correct depth and sharp-ended, the stress at the root and the 
constraint factor would rise to infinity. However, in 1945 it was 
shown by Orowan, Nye and Cairns’? that the maximum con 
straint factor is approximately 3. The proof of this is based on 
an adaptation of Hencky's classical plasticity solution® of the 
stress distribution in the indentation of a plate by a circular 
punch. While this proof applies to a circular specimen with a 
circumferential notch, it had been shown by Prandtl® in 1923 
that the maximum constraint factor is approximately the same 
for a notch in a flat plate. From the foregoing it is evident that 








if a sharp crack is present in a stressed plate, the 
stress at the crack root must rise to about three 
times the normal uni-axial yield stress of the 
material before plastic flow will occur. 

Concept of Brittle Strength — In the Ludwik- 
Mesnager theory of tri-axiality, the reduction of 
fracture strain was explained. Ludwik also intro 
duced the concept of “characteristic stress-strain 
curve of fracture”. However, the conspicuous 
difference between fibrous and cleavage frac- 
tures was not explained. In 1936 Davidenkov'’ 
attempted to extend the theory so as to explain 
this difference, and was among the first to recog 
nize the existence of fundamentally different 
fracture mechanisms. He therefore suggested 
there should be two characteristic stress-strain 
curves of fracture, one for brittle failure and 
another for ductile failure. It has since turned out 
that ductile fracture does not occur at values of 
a tensile stress which are dependent only on 
values of the preceding plastic strain. According 
to the geometry of the specimen and the types 
of notches present, ductile fracture can occu 
at widely different values of the tensile stress 
for the same amounts of plastic strain. This was 
shown by McAdam and Mebs'® in 1943. How- 
ever, there is much evidence to support the 
concept of a characteristic brittle fracture curve 
for ferritic materials. 

Davidenkoy and Wittman'! in 1937 partly 
explained the phenomenon of transition tempera 
ture by means of the Ludwik theory. They drew 
a logical qualitative picture using the concept of 
“brittle strength”. They were not aware, however, 
of the limiting value of plastic constraint at the 
tip of a sharp notch. As before noted, this factor 
* in 1945 
Here 
brittle strength B, yield strength Y, and three 
times the yield strength 3Y (that is, the flow 
stress in the presence of a notch) are sketched 
as functions of temperature. It is experimentally 
known that yield strength rises with decreasing 
temperature. It is assumed that the brittle 
strength will also rise with decreasing temper- 


was taken into account by Orowan 7: ' 
The resulting picture is shown in Fig. 7. 


ature, but not at so steep a gradient. 

Figure 7 indicates that above the temperature 
T2, at which the curves of brittle strength and of 
3Y intersect, the material concerned will be fully 
ductile, with or without the presence of a notch. 
Below where the 
brittle strength intersects the yield strength, the 
material will always fracture in a brittle manner 


temperature T,, however, 


The region between these two temperatures is 


the “notch-brittle zone”, wherein the material 


will behave in a ductile fashion in the presence 
of uni-axial stress, but if a notch is present, it will 
fail in a brittle manner before the stress of 3Y 
with attendent plastic flow can be reached. In 
practice, however, the transition from full duc- 
tility to full brittleness occurs in a narrow 
temperature zone rather than at a particular 
temperature. This is true, for instance, in the 
Charpy impact test. 

There was no experimental proof of the exist 
ence of a characteristic curve of brittle strength 
until October 1951, when Eldin and Collins'* 
published an important piece of research on the 
fracture and yield stress of A.1L.S.1. 1020 steel at 
temperatures near absolute zero (12° K.) and 
up to 185° K. Specimens were tested in uni-axial 
From 12 to 61.5° K. all 
specimens exhibited typically brittle fracture 


tension (no notches ) 


with no reduction in area, and the strength 
dropped steadily and linearly as the temperature 
At 6L.5° K. 


occurred, While below this temperature there 


Was increased a sharp transition 
was no reduction of area before fracture, above 
61.5° K. the reduction of area increased rapidly 
as the testing temperature was increased, and a 
yield stress, as well as a subsequent fracture 
stress, could be measured. Some of their data 
are plotted in Fig. 8. All of the fractures were 
brittle in appearance to 100° K, At 104° K. the 
broken section contained a dark fibrous ( ductile ) 
dot at its center. Above 185° K. all of the fractures 
were ductile. 

While much research yet remains to be done 
on the brittle strength of steels, this work of Eldin 
and Collins presents strong evidence to support 
the current hypotheses. 

Strain Rate—The yield strength of most metals 
is not particularly sensitive to strain rate. In 
typical nonferrous metals, for instance, increas 
ing the strain rate by several orders of magnitude 


will increase the yield strength by perhaps 15 or 


20%. In low-carbon steels, however, a correspond 
ing increase in strain rate will increase the stress 
at which yield occurs by 100 or 200%. This 
explains the effect of impact in inducing brittle 
failure. If the strain rate is such that the brittle 
strength of the metal is exceeded, brittle fail- 
ure will result. 

It should be noted also that if a crack is travel 
ing rapidly, the strain rate at the tip of the crack 
will be very high, even though the external load 
application is static in nature. The foregoing 
implies that the brittle strength has a relatively 
small dependence on velocity, This appears to 
be true. 
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Fig. 7—Plot of Stress Vs. 
Explain Transition Temperature in a _ Notch- 
Brittle Material. Above T: the material is 
fully ductile. Below T, it is fully brittle. The 


region between T, and T, is the transition range 


Temperature to 


Some Recent Research Work 


During and after World War Il many brittle 
fracture tests were made on large specimens of 
steel plate, Great difficulties were encountered 
in duplicating service fractures — a problem not 
fully overcome even today — which are almost 


always of a cleavage type from their very incep- 
tion. Moreover, service failures often occur at 
relatively low average stresses. 

In laboratory tests of plate it was the usual 
practice to provide a sharp notch or saw cut so as 
to start a brittle failure under tensile loading. 
In this way the fractures were initiated at quite 


200 


Stress, 1000 Psi 


METAL PROGRESS; PAGE 116 


high stresses, and often with a region of ductile 
failure which preceded the initiation of a brittle 
crack, This resulting brittle crack then traveled 
across the plate. However, only the starting 
stress, and not the driving stress, could be 
measured, 

In an attempt to overcome these difficulties 
T. S. Robertson '".'* '7 devised a method from 
which he hoped to determine the stress required 
to make a crack “run”. In effect, he placed a saw 
cut at the edge of the plate, and initiated a 
brittle crack at low temperature by a wedging 
impact force which opened up the crack. The 
specimen had a temperature gradient across it, 
the notch end being cold, and the opposite end 
being warm. All the while the specimen was in 
tension in a direction perpendicular to the notch. 
The crack traveled across the plate, and was 
arrested at some particular point. Beyond this 
point, and above the particular temperature at 
this point, only ductile failure could take place 
in the plate. 

Robertson repeated these experiments with 
different values of tensile stress in the plate, but 
with similar temperature gradient. He then 
plotted the stress against the arresting tempera- 
ture, and for most of his steels the results were 
of the type sketched in Fig. 9. It will be noted 
that there appears to be a sharply defined 
temperature limit above which brittle crack 
propagation cannot take place. Robertson also 
experimented with plates of uniform temperature 
and verified that the limiting temperatures for 
crack propagation were the same as in plates 
with a temperature gradient. 

In addition to Robertson's excellent experi- 


Fig. 8—Tests on AJSJ1 1020 
Steel Showing Evidence of a Brittle 
Strength Curve. Below 61.5° K. no 
reduction of area occurred. Above 
this temperature yielding took place 
(From Eldin and Collins, Reference 14) 











Fig. 9 
sons Data 
Temperature 


Schematic Presentation of Robert 
Showing a Plot of Stress Vs 
Above the temperature limit 
defined by the vertical line, a brittle crack 


does not propagate. (References 15, 16 and 17 


mental work Feeley and “ASSO iates'* did sole 
very fine work in which fracture was initiated by 
a wedge driven by a bullet into a crack or notch 
in a stressed plate. However, in any tests in which 


fracture has been initiated by wedge penetration 


or by any type of wedging action, the interpre 


tation of results is far more complex than it 
appeared at first 

The effect of a penetrating wedge is roughly 
equivalent to an additional local tensile stress 
This additional stress can start the propagation 
of the crack. It does this by making the crack so 
long, and its rate of propagation so fast, that the 
applied tension on the plate can take over when 
the wedge effect has disappeared However 
there seems to be no way of estimating the crack 
length at the moment when its propagation is 
taken over by the applied tensile stress. Contrary 
to earlier hopes, the wedge indentation does not 
start off the crack propagation ina single instant 
before the length of the crack has increased 
significantly. The effect of the wedge and that of 
the applied stress are inextricably mixed up m 
the mechanism of starting the crack. A discussion 


by E 


initiation of brittle fracture by wedge penetration 


Orowan of the factors involved in the 


will shortly be published sd 
Independent of these difficulties, however, is 
measurement of the 


Kobertson s temperature 


above which a crack cannot run in brittle fashion 
Above this limit the velocity of the running 
crack, aided by such tri-axiality as may exist at 
the crack tip, cannot raise the yield stress to the 
level of the brittle strength 


temperatures 


Theretore, only 
yielding can occur. The which 
Robertson has determined agree roughly with 
measurements of transition temperatures 

Energy Criteria for Brittle Failure — In 1920 
Griffith?” proposed his theory based on energy 
criteria, for the fracture of fully brittle materials 
(such as glass which manifests no plastic behas 
ior). This theory aids in an understanding of the 
present problem even though it cannot be applied 
directly to materials which exhibit plastic flow 
even in such a small degree as does steel when it 
fails in brittle fashion. As pointed out before 
the surface layer of a brittle fracture in steel 
always undergoes some plastic deformation 

In attempting to explain the strength of britth 
materials, Griffith postulated the existence of tiny 
cracks which he idealized as ellipses, See Fig. 10 
Assume such a crack in a thin plate of unit thick 
ness; it is small in comparison to the width and 
length of the plate. The crack length is the major 
axis of the ellipse and is « qual to 2C. The plate is 
stressed at an average value o and in a direction 
perpendicular to the major axis’ of the crack 
Let a be the surface energy per unit area of the 
material. Since the area of crack surface is 4 
the energy required to create the crack is all 
surface energy, and has the value 

W 1C a 

No other energy is required, since the material 
In question Cannot behave plastically The crack 
can arise only by drawing elastic energy from its 
immediate surroundings The density of elastic 
2E if the crack is 


Furthermore, the 


energy 1s proportional to @ 

small compared to the plate 
region from which the crack can draw energy 
be ng 


the half-the-crack length. For a thin plate it i 


can be shown to be proportional to ¢ ( 
also proportional to Thus the available energy 
to keep the crack growing 1s 

ao ( 

IE 


increases in length, the 


W 


If the crack 


energy of the plate increases because the average 


elastic 


applied stress remains constant while the plate 
undergoes deformation as the crack lengthens 
Griffith's criterion for propagation of the crack 
is, then, that for a differential increase de in 
crack length, the increased elastic energy dW 
must be just sufficient to supply the increased 
surface energy AW, of the extended crack. Diffe: 
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entiating the above two expressions 
with respect to C and equating results 





in the above expressions 


ae /2E a [Ea , 
°"VC VC 
When the stress given by this equation 
is reached, the crack will be unstable 
and will run catastrophically. It will be 
noted that the stress for failure is in 
versely proportional to the square root 
of the crack length. Quadrupling the 
length of crack, for instance, halves the 
stress for crack propagation. If the plate 








is thick compared with the crack length, 
the constants of the expression are 
slightly different. 

The Griffith equation has in fact been 
shown to be the controlling one in the strength of 
glass and the theory adequately explains its 
mechanical behavior. cracks have 
been observed in glass, the lengths of which 
correlate well with the equation. (It should be 
noted that a surface crack of length C will have 
the same effect as an interior crack of 2C.) 

In the light of the foregoing, Orowan con 
ceived a modified Griffith equation which would 
apply to the brittle failure of steels, and take 
account of the plastic layer on the fractured 
surface. In the following discussion the present 


Moreover, 


author is indebted to him for permission to sum 
marize information which will shortly appear as 
a series of papers dealing extensively with the 
subject.* 21.22, Orowan has included in the ex 
pression for the surface energy of the crack the 
plastic work p required to deform the thin, cold 
worked layer on the fractured surface. As before 
noted, this plastic work has been measured, and 
Thus, the 
surface energy of the fractured surface will now 
be W, = 4Cla + p) and the final expression for 
the stress at which brittle failure can take place 
(if other conditions are correct) is 


is about 2 x 10° ergs per sq.cm. 


E(a +p) 
a 
The value of p is about 1000 times greate 
than that of the surface energy a (which for 
most metals is of the order of 10° ergs per sq.cm. ) 
Consequently, the surface energy can be dropped 
from the expression, giving finally 


kp 


ee 


*Symbol means “approximately equal to”. 
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Felbeck and Orowan* performed experiments 
to verify this expression. They used plates which 
had been slotted on the edge with a saw, and 
then cooled in dry ice. With the plate unstressed, 
a wedge was driven into the saw cut to initiate 
a sharp cleavage crack. The specimen was then 
placed in a testing machine and stressed to 
failure. When the fracture stress was plotted 
against the crack length a smooth, hyperbolic 
curve resulted. 

However, it was observed that the initial, arti 
ficial brittle crack failed to propagate in a brittle 
manner when fracture stress was reached. Plastic 
deformation first occurred and the crack propa 
gated in a fibrous manner accompanied by con 
siderable local reduction of the plate thickness 
Following this the crack reconverted to cleavage 
running at high velocity. Apparently with the 
low rates of loading employed a cleavage crack 
cannot continue to propagate in brittle fashion 

Thus, the velocity effect is important in main- 
taining a running, brittle crack. Moreover, a 
considerable degree of tri-axiality is necessary in 
the fibrous crack that follows before it can be 
converted into a brittle crack. These experiments 
therefore measured an average stress higher than 
that given by the modified Griffith equation 
namely, an average stress which is required for 
initiating the high-velocity crack by means of a 
condition of plastic constraint 

The last equation indicates that for a given 
crack length in a steel, brittle fracture can occu 
if a critical value of the average tensile strength 
is reached. Conversely, brittle fracture can occur 
at any average stress value if an existing crack 
is long enough. In addition to this, however, one 


of two conditions must be fulfilled: First, the 





rate of stress application must be high enough 
to bring the yield stress of the material up to the 
brittle strength without the presence of tri- 
axiality. (This is represented by the case of a 
high-velocity running crack.) Second, consider- 
able plastic deformation is induced at the tip of 
a crack, so that three times the yield stress 
exceeds the brittle strength, (Fig. 7). These two 
conditions may also occur in combination. 

Thus, a state of tri-axial stress, and some rate 
neither of which by itself 
is sufficient to cause brittle failure 


of stress application 
may together 
permit its occurrence, provided also that 


[Ep 
Vc 


In most brittle failures that have occurred in 


sf 


service, the fracture is fully brittle from its 
very inception, with little or no evidence of 
macro-plastic deformation. Such fractures usually 
occur at perfectly static stresses, apparently of 
low average value. This has been duplicated in 
the laboratory under static conditions only if the 


specimen contained a weld, Experiments of this 


type were performed by Weck** in 1952, who 
found that thermal contraction stresses, if of 
sufficient severity, could produce spontaneous 
brittle 
additional external stresses, providing the speci 


fracture of welded assemblies without 
men contained a sharp notch. These thermal 
contraction stresses combined both the restraint 
of a heavy frame into which the specimen was 
welded, and the ordinary residual stresses result 
ing from a weld in the specimen itself. Weck's 
material had a gradual transition from tough to 
brittle in a notch bend test extending from + 30 
to — 20° C., and the fractures from thermal con- 
traction were produced when the metal was at 
about Ss C.. 


Somewhat similar effects were noted by Greene.** 


well within the transition range 


The foregoing does not imply, however, that 
welds must be present for the initiation of brittle 
failures in service. Numerous brittle failures have 
occurred in riveted structures. Nor is it implied 
that residual stresses are of prime importance in 
initiating brittle failure in welded structures 
Many service brittle failures have also been 


known to start at design stress concentrations. 


*This author recently talked to 
C. G. Lutts of the Boston Naval 
Shipyard 
who was the first to note the mean- 
ing of “chevron markings” in brittle 
failures in This was in 
connection with the failure of the 
Boston 


metallurgy laboratory, 


seTvice., 


molasses tank, a _ riveted 


structure. At this 
later, he recalls generally that the 
regions of brittle fracture were pre 
ceded by areas of fibrous fracture in Carbon 
with plastic flow. These plastically 
deformed areas were ac jacent to 
the rivet holes, where failure ap 
parently originated. 


These facts were pointed out in the two previ 
ous articles. It is therefore somewhat of a mys- 
tery how a rapidly moving crack, with no evi- 
dence of tri-axiality at its origin, is initiated in 
service under static stresses of low average value 

The question therefore arises, “Can brittle fail 
ures occur in service which are brittle from their 
very inception without the presence of a weld?” 
The question cannot now be answered with 
certainty. Failures in riveted structures were 
seldom if ever examined by observers who noted 


conditions at the origin of the fracture.* 
Present Industrial Practice 


Ideally speaking, two extreme alternatives are 
possible, either of which would totally prevent 
brittle failure of steel structures 

First would be to use a material which is 
totally immune to brittle failure, Utilization of 
austenitic stainless steel, or the substitution of 
some nonferrous metal with face-centered cubic 
crystal structure such as copper or aluminum for 
mild steel would accomplish this, Obviously, 
however, these materials are too expensive for 
such common use, both from the standpoint of 
lower allowable working stresses and of cost per 
pound, This solution becomes practical only 
for equipment operating at extremely low tem 
peratures where ferritic steels are glasslike in 
their behavior and the slightest flaw in material 
or fabrication could cause disaster. Containers 
for liquid air or natural gas are examples 

The second, and extremely opposite, approach 
is to employ a good-quality ferritic material and 
fabricate it in such a manner as to insure com 
plete absence of any flaws which could initiate 
brittle failure 


course where the cost of materials is high com 


This is an economically feasible 


pared to labor — a situation which does not exist 
in the United States, In some European countries 
however, this is a practical procedure for which 
Izett steel is used. Izett steel is essentially an 
aluminum-killed low-carbon steel, made under 
carefully controlled chemical and physical speci- 
fications. It is quite tough for such a material; 
the A.S.M. Metals Handbook 
keyhole-notch Charpy specimen will absorb 35 
ft-lb. at 10" F 


indicates that a 


The real secret of its successful 
date, 35 years For a more complete description 
of this failure, see the authors “A 
Critical Survey of Brittle Failure 
Plate Steel Structures 
Other Than Ships” Bulletin No. 17 
of the Welding Research Council 
January 1954, and Ship Structure 
Committee Report SS C 65 
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use, however, is careful, high-quality workman 
ship and inspection which completely eliminated 
defects. All welds are also stress-relieved. 

Use of metal totally immune from brittle fail 
ure, or fabrication of a structure completely free 
from flaws, are both unattainable ideals for most 
situations. The problems and the choices lie in 
the region between the two extremes. In the con 
struction of bridges, pressure vessels and ships 
both material and fabrication costs must be held 
to reasonable levels. The fabricator is free to 
choose among such variables as chemical com 
position and deoxidizing procedure of his mate- 
rial providing he can stay within the commercial 
limits of reasonably priced, tonnage steel. More 
over, in choosing among varying chemical com 
positions, he must pick a steel which has sufficient 
strength to carry a reasonable working stress, 
much of the burden for the 
prevention of brittle 


As a consequence, 
failure must be placed on 
good design — which will accomplish, among 
other things, elimination of stress concentrations 

and on good workmanship to prevent flaws 

Inspection plays an important part as well, 
and here it might be noted that one recent failure 
was initiated by a weld inspection probe which 
had been poorly replaced. Thus, X-rays are 
coming into greater use for detection of welding 
flaws. The thoroughness of inspection deemed 
desirable is dependent upon economic considera- 
tions. Many companies spot check welds at 
random by radiography. One oil company, how 
ever, 1 adiographs completely all vertical welded 


joints in storage tanks. 
Some Thoughts for the Future 


Much argument has centered on the proposal 
It is well known that, 
for steels which are generally similar, a fully 
killed steel will have a lower ductile-to-brittle 
transition temperature 
Similarly, 


to use deoxidized steel. 


than a semikilled steel 
a semikilled steel has a lower transi- 
tion range than a rimming steel. These distinc 
tions are not clear cut; there is some overlap. 
However, the use of rimming steels in the past 
brittle 
American Bureau of 
Shipping established new specifications for struc 
tural ships for hulls in 1947, 


may have contributed to some failures 


Having this in mind, the 


which in effect, 
exclude rimming steels in larger ships and require 
a fully killed steel in heavy plate. Experience 
with post-World-War II ships indicates that the 
use of killed plate is often desirable. 


This substitution of one deoxidation practice 


for another is, however, not the cure-all for brittle 
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failure, inasmuch as there are recent experiments 
which show that, aside from large alloy additions 
which are not economical under ordinary circum- 
stances, there is a limit to the gains to be derived 
through changes in a steel’s chemical composi 
tion. Data from the ! 
in Great Britain?’ 


National Physical Laboratory 
> show that the transition tem 
peratures for high-purity iron are not appreciably 
below those for ordinary ferritic steels. 

Another question often raised concerns the 
relative merits of various tests for notch brittle 
ness. All of these tests used in the United States 
(Charpy or Izod with V, keyhole or U-notches 
tear tests, and so on, or the Schnadt test used 
in some parts of Europe ) are consistent within 
themselves in that they generally rate a given 
group of materials in relatively the same order. 


None of 


results of foot-pounds of energy absorbed cannot 


them are absolute; their numerical 
be utilized directly in design. 

\ graphic demonstration of this is given com- 
paring two Charpy specimens, geometrically 
tested at the 


same temperature and ve loc ity of impact. Under 


similar, and differing only in size, 
the correct experimental conditions it will be 
found that when the smaller of the two speci 
mens is fully or partially ductile, with high 
energy absorption, the larger one will be com- 
pletely brittle with negligible energy absorption! 
Thus, it becomes impossible to project the results 
of any test directly to the behavior of a full-sized 
structure. 

Moreover, this situation also indicates that 
the practice of figuring the energy absorbed per 
unit of cross-sectional area of the specimen 1s 


meaningless. Tests for notch brittleness are 
therefore of value only when correlated with 
experience derived from structures in service 
Consequently, the American Society for Testing 
Materials’ Standard A-300, 


minimum Charpy V-notch impact value of 15 


which re quires a 
ft-lb. at a specified service temperature (if such 
temperature is below —20° F.) is as good a guide 
as is available at the present _ Recent investi- 
. Williams** 


and of non-ship failures by the aati seem to 


gations of ship failures by M. 


lend validity to this type of specification. Cer- 
tainly, however, the engineer is in need of better 
criteria for making design decisions. 

In conclusion, it seems fair to state that the 
basic mechanics of brittle failure is now fairly 
well understood; better understood, in fact, than 
many other fracture phenomena The great re 
maining problem is the exact mechanism whereby 


such failure is: initiated in service. Certainly 





further investigation is needed on this point 


Much developmental research will be needed. 
New, rather than traditional, avenues of approach 
may have to be tried. The real difficulty at the 
present time is to acquaint the designer, the 
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rrespondence... 


More on the Measurement 
of Case Depth 


Parenson, N. J. 
“A Job for A.S.M.” 
by Joseph J. Warga, chief metallurgist of Steel 
Products Engineering Co., in Metal Progress 
for February 1955, p. 118, presents the timely 
and important problem of establishing a stand 
ard for measuring carburized case depth. 

A very large percentage of gears, particularly 
aircraft gears, are of the 


The correspondence item 


carburized type, yet in 
many years of experience I have not seen a print 
or specification that defined how the depth of 
case was to be measured. 

Our practice has been to work to the effective 
case depth, defined as the point where the hard- 
ness range is Rockwell C-53 to 56, which is 
approximately in the center of the transition zone 
ona cross section of an as-carburized (soft) 
specimen, polished and etched. 

In our gas carburizing methods, we have 
established time cycles for various case depths 
with interrupted diffusion periods whereby we 


*Eprron’s Comment: Years ago this Society had 
committees whose jobs were to prepare “recommend 
ed practices” for publication in the Metals Handbook 
This practice has been discontinued and probably 
will not be resumed, at least in the near future. The 
A.S.M. has never formulated or issued standards, 
nor is there much possibility it ever will. 

Taylor Lyman, who directs current activities on 
the Metals Handbook, intends to formulate a com 
mittee to deal with the measurement of case depth 
The most likely approach to the problem of measur 
ing case depth will be for the committee to describe 
the frequently used methods in the best current 
commercial practice. The committee will be encour 
aged to recommend one method over another, either 
for specific purposes or in general, and it will be 
almost copied to compare the advantages and 
disadvantages of the methods. However, it will not 
be required to decide on one method as the “ 
ard” method. 


stand 
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obtain a wide demarcation line or transition 
zone, and periodically include two flat test bars 
8 in. long with a regular carburizing load. We 
each 0.005-in. 


layer of case of one as-carburized bar. 


then make a carbon analysis of 
' The sec ond 
test bar is hardened and tempered for hardness 
measurements at increments of 0.005 in. This 
enables us to plot a_ carbon-versus-hardness 
gradient graph. 

The writer supports Mr. Warga’s views that 
some standardized method for measurement of 
effective case depth should be established, and 
that American Society for Metals should spon- 
sor such a standard.* In answer to Mr. Warga’s 
“What to do about it”, ; uppoint a 
committee to study the problem and recommend 
a standard method of me asuring case depth 

WILLIAM VoN SEGGERN 
Watson-Flagg Machine Co 


closing words, 


MontTREAL, CANADA 

Our method of measuring the depth of car 
burized case may be of interest to readers of 
Mr. Warga’s letter who are also asking “How can 
we measure effective case depth?” 

We prepare a hardness-depth curve on the 
cross section of the quenched test piece. The 
case depth is defined as the depth to any arbi- 
trary hardness —in our work Vickers 500. 

The method is to cut and rough polish the 
hardened test piece, which may be | in. square 
The sample is then clamped face up against the 
underside of a thin plate with an opening in it 
to expose an edge and part of the polished 
face through the opening. (The drawing on the 
opposite page gives two views of the clamping 
device, which we call Penetrascope Hardness 
Checker.) The clamp is mounted on a calibrated 
screw which permits traversing of the specimen 
The whole clamp assembly is placed in position 
in a Vickers-type hardness tester that can be 
used with a load of 5 kg. The impressions vary 
in size from about 0.115 mm. at a hardness of 
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702 to 0.136 mm. at 502; the hardness readings 
are taken at intervals of about 0.010 in 
tion of case depth can be made by inspection of 


Estima 


the readings without actually drawing a curve 

It requires about % hr. to complete the entire 
test, including reheating, quenching and sec 
tioning of the test piece, this being quite ac- 
ceptable for deep case batch-type operation 
We have found that the test can be performed 
by an intelligent workman and that it gives 
reproducible results free from any personal 
factor. 

The test can of course be used with any grade 
of steel and we have found it of particular 
value with a 34% nickel carburizing steel. The 
hardened fracture in this case is useless as a 
measure of case depth and the microstructure 
while usable for the purpose, is difficult to read 
and can be misleading 

A. H. Lewis 
Chief Metallurgist 
Dominion Engineering Works, Ltd 


No Slight Intended 


Derrort 
We note in your February 1955 issue an article 
entitled “Electrostatic Finishing of Appliances” 
In reading this article, one would get the im 
pression that Ransburg Electro-Coating Corp 
had built the entire finishing system, less the 
conveyer. The facts are, this is a complete Mahon 
Finishing System, planned, engineered, built and 
installed by the R. C 
the paint storage and circulating system. 


Mahon Co. This includes 


The Ransburg Corp. installed the electrostatic 
spray equipment in one of the three Mahon 
spray booths (top picture on p. 84 and p. 86) 
All other equipment shown is Mahon equipment 

Freperick R. ANDERSON 
President 


Inc 





Anderson 
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Penetrascope Hardness Checker Used at 
VW orks, Ltd... for 


Carburized Case 


Dominion Engineering 
Determining Depth of 


Three-Inch Book Shelf 
on Quality Control 


STEUBENVILLE, Ono 


A question that is asked frequently enough 
that it may be of general interest to A.S.M. mem 
bers is, “What books would you recommend for 
more details on quality control than are in the 
Metals Handbook article?’ 


good books that a complete answer to this ques 


There are so many 


tion soon exceeds both the shelf space and money 


available to any except a professional librarian 


The following three-inch shelf of books on 






























quality control has been found to cover the field 
rather well for such a modest expenditure 

“A.S.T.M. Manual of Quality Control of Ma- 
terials”, Special Technical Publication 15-C, 
American Society for Testing Materials, Phila- 
delphia (January 1951), $1.75. 

“Practical Uses of Statistical Quality Control 
in Metal Industries”, W. J. Youden, Irving W. 
Burr, John W. Hood and John W. W Sullivan 
A.S.M., Cleveland (1954), $1.50 

“Automatic Control Terminology’, American 
Society of Mechanical Engineers, 29 West 39th 
Street, New York (1954), $1.00. 

“Some Rapid Approximate Statistical Proce 
dures”, Frank Wilcoxon, American Cyanamid 
Co., Stamford, Conn. (July 1949) 

“Facts From Figures’, M. J. Moroney, Pen 
guin Books, Baltimore 1, Md. (1951), $.80 

“An Outline of Statistical Methods”, Herbert 
Arkin and Raymond RK, Colton, Barnes & Noble 
New York, $1.50 

“Tables for Statisticians’, Herbert Arkin and 
Raymond R. Colton, Barnes & Noble, New York 
$1.00, 

“Fundamentals of Statistics’, |. B. Scarborough 
and R. W. Wagner, Ginn and Co., Boston, $2.60 

Frank G. Norris 
Metallurgical Engineer 
Wheeling Steel Corp 


No Shortage of 


Industrial Diamonds 
(But no Abundance Either) 


New York, N.Y 
The trend of some of the articles on sintered 
carbide grinding with diamond wheels or other 
media that appear from time to time in trade 
magazines gives great concern to the Industrial 
Diamond Assoc. of America, which has respon 
sibility for the welfare of the industrial diamond 
industry in this country 
In face of the many statements made in good 
faith by so many persons of evident authority 
the denial that there is a shortage of industrial 
diamonds might be difficult to believe. However 
this is the fact, and we feel it is our duty to supply 
you with the explanation, inasmuch as the De 
cember 1954 issue of Metal Progress printed an 
extensive article, “Grinding Cemented Carbides’, 
by Arthur H. Allen. The article is the latest of 
those that are unintentionally crystallizing an e1 
roneous impression in the minds of the public 
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The information that follows has been sup 
plied to many (who then changed their views 
and it was recently supplied in practically the 
same terms to the Senate Subcommittee investi 
gating self-sufficiency in critical materials 

So that you may evaluate the source of the 
main points of this statement, we cite the origin 
and purposes of the Industrial Diamond Asso 
of America. The association was organized nin 
years ago by a group of industry leaders as a 
result of their own experience and that of War 
Production Board officials, during World War I! 
It was needed for the coordination of such 
forward-looking activities as a trade association 
might properly concern itself within the interests 
of the group and in the public interest, which 
includes maintenance of a healthy condition in 
an essential industry. Ever since, this association 
has been called upon by the Various branches 
of Government and by American industry in 
general for advice and cooperation 

At the outset of “Korea”, 


ment contracts to be distributed to manufacturers 


with huge 


yovern 
of automotive, aeronautical and other important 
military materials, each manufacturer took im 
mediate ste ps to msure for himself an abundant 
supply of equipment and tools. Avalanches of 
unusual orders fell on the producers of diamond 
their 
orders almost wherever orders were being taken 


tools — manufacturers were duplicating 
In their turn, the manufacturers of diamond tools 
(mostly grinding wheels) rushed to obtain sup 
plies of diamond powder and of the bort type of 
industrial diamond 

The National Production Authority's Miscel 
laneous Metals & Minerals Div 


from all sides with pleas for assistance im ob 


was besieyved 


taining crushing bort and powder. It was diffi 
cult, if not impossible, to evaluate the actual 
requirements. So, although there appeared to 
be a critical shortage, there was no shortage 

The executive manager of this association, to 
gether with-its various members, when called 
for conference or by their own initiative, wer 
able to convince the Government and others that 
if it could know where to locate all of the raw 
commodity, and influence its acquisition and sale 
and that if those who used diamond grinding 
wheels in industry were prohibited from ordering 
thei: 
ments, the shortage bubble would burst 

The National Production Authority by its Or 
der M-102 sponsored by the N.P.A. Miscellane 
ous Metals & Minerals Div., and Order M-103 

(Continued on p. 170 


more than reasonable advance 


require 





Improve ladle additions of chromium to steel 
with ELECTROMET Exothermic Ferrochrome 


LOW CARBON PICKUP 

Evectromet Exothermic Ferrochrome 8, which 
has a 12 to | chromium-to-carbon ratio, gives a 
carbon pickup of 0.08% for each per cent of 
chromium added. ELecrromet’s new Exothermic 
Ferrochrome 5, having a 20 to 1 chromium-to-car- 
bon ratio, gives only about 0.05% carbon pickup 
for each per cent of chromium added. 


HIGH CHROME RECOVERY 

About 92% of the chromium is recovered regu- 
larly. This provides close control of chromium 
specifications in the finished steel] with a minimum 


loss of alloy. 


FAST SOLUBILITY 

ELECTROMET exothermic ferrochrome generates 
the right amount of heat to melt the alloy quickly 
and prevent chilling the metal in the ladle. 


Other advantages of ELECTROMET’S Exothermic Ferrochrome: 


High ignition temperature (above 750 Deg. 
F.) gives maximum protection against fire 
hazard during storage. 


For convenient, easy handling the alloy is 
packed in cans, or in strong, flameproof 
and moisture-proof bags. Cans or bags are 
shipped on pallets at customer option. 
Each pallet holds 60 cans or 80 bags. 


No weighing is necessary since each can 


or bag holds exactly 25 lb. of contained 
chromium. Just count the cans or bags to 
obtain the weight desired. 


FREE TECHNICAL ASSISTANCE... 

in the use of the material is furnished 
by ELectromet’s experienced field repre- 
Further 
gladly furnished on request. Please con- 


tact one of the offices listed below. 


sentatives. information will be 


The term “Electromet’’ is a registered trade-mark of Union Carbide and Carbon Corporation 





ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [qa New York 17. N. Y. 


Birmingham ¢ Chicago © Cleveland ¢ Detroit 
jyeles * New York © Pittaburgh « F 
Met 


ted, Welland 


clectromet 
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Anton deSales Brasunas 


An important step in the develop 
ment of the “A.S.M. of Tomorrow” 
(Metal Progress, 1954, 
p. 80) the 
“Metals Engineering Institute”. To 


December 
is the establishment of 


implement this extensive home study 
program Anton Brasunas has been 
appointed to the newly created posi 
tion of director of educational actiy 
ties for A.S.M. 

Dr. Brasunas has an exceptional 
background in educational, scientific 
and practical aspects of metallurgy. 
He has a B.S. degree in chemical 
engineering from Antioch College, 
a Master's in metallurgy from Ohio 
State University, and a Ph.D 
Massachusetts Institute of 


from 
Technol 
ogy. As a research engineer at Bat 
telle (1943-47) 
he worked on high temperature prob 


Memorial Institute 
lems; as a metallurgist at Oak Ridge 
National Laboratory (1950-52) he 
tackled the metallurgical 
problems of nuclear reactors; and, 


unique 
most recently, as associate professor 


at University of Tennessee he has 
developed an enthusiastic interest in 
metallurgical education at all levels 
He is currently vice-chairman of the 
Oak Ridge Chapter A.S.M., and has 
served in various official capacities 
for the National Association of Cor- 
rosion Engineers and the American 
Society for Engineering Education. 

Dr. Brasunas’s first assignment will 
be the organization and production 


of more than 40 metals engineering 
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courses. The Society is to be con 
gratulated on securing the services 
of such a competent instructor and 
organizer, 

W. H. Essenman, Secretary 


AMERICAN Society ror METALS 


James P. Hontas, @ headquarters 
staff who been 
working with Metals Handbook com 
mittees for the past six months, has 


metallurgist has 


been promoted to district manager 
of Metal Progress in the Philadel 
phia-New Jersey area. Prior to his 
appointment to the A.S.M. staff last 
year, Mr. Hontas was employed by 
Goodyear Aircraft Corp., Cleveland 
Co., Clark 
He holds degrees in 
engineering from Colorado School 
of Mines and in business adminis 
tration from Fenn College. 


Graphite Bronze and 


Controller Co. 


Ernest George Kendall @, for 
merly research engineer with Tita- 
nium Metal Corp. of America, Hen 
derson, Nev., has eccepted an Inter 
Nickel Co. of Canada 
fellowship at the University of Ken 
tucky for the degree of doctor of 
engineering in physical metallurgy 


VANVANDANUAVLNUONDANDAGDANOAUANDANDNADAOONO NOUN 
Sub-Editor Wanted 


Metal Progress needs a man who 
can take charge initially of digests 
and correspondence pages and arti 
cles in limited portion of editorial 
field appropriate to his experience 


national 


Degree in metallurgical engineering 
(or its equivalent ) and some plant 
experience almost essential for fu 
ture advancement, Ability and de 
sire to write direct, simple, colloquial 
American essential; editorial exper 
ience desirable but 
Salary in proportion to education, 
metallurgical and editorial exper- 
ience. Send account of qualifications 
to M. R. Hyslop (Confidential) 
Managing Editor, Metal Progress 
7301 Euclid Ave., Cleveland 3, Ohio 


not necessary 


Clyde Williams 


The honorary degree of doctor of 


laws was conferred 


upon CLYDF 
WitiiaMs @, president and director 
of Battelle Memorial Institute, Co 
lumbus, Ohio, by Ohio's Marietta 
College at its recent Founder's Day 
convocation. In bestowing the cde 
gree, Dr. Williams was cited for his 
belief that “material and spiritual 
achievements cannot be 


from each other 


separated 
and for his convi« 
tion that “industrial research is the 
activating force behind our nation’s 
progress’. He was also noted for the 
many special contributions to his 
country in time of war, and his prac 
tical application of his faith in th 
ability of free their 
holds 


Insti 


men to solve 


Williams 
honorary doctorates from ( iis 
tute of University of 
Utah, Michigan College of Mining 
and Technology, Ohio State 


His business, ac ademi« 


problems. Dr also 


Tex hnology . 


and 
University. 
and 


governmental affiliations ar« 


many, as are his spec ial wartime 
(World War II) committee member 
ships and chairmanships. He was 
recipient of the Presidential Citation 
Medal for Merit for w 
direction of research activities. Dr 
Williams is the author or co-author 
of 117 published articles and bull 


tins. He holds memberships in 28 


and artim 


technical and professional societies 
and is a past president of the Ameri 
can Institute of Mining and Metal 
lurgical Engineers 


Harry Barnett @ has been ap 
pointed vice-president and general 
manager of Donald Inspection Lim 
ited of Montreal and Toronto 





Welding Copper 


Inert gos shielded metal arc welding of 


new copper shell for rebuilt tower 


SAVES 38% in materials and labor for joining 


Some time ago, the Tennessee Eastman Company, Kings- 
port, Tennessee, a Revere customer, began to rebuild some 
of its copper stills or fractioning towers, which previously 
would have been silver-brazed. Revere’s welding special- 
ists were called in to see whether or not welding would be 
superior. Demonstrations were made to Tennessee Eastman 
engineers and shop personnel, with the result that welding 
was adopted. Actual experience in the shop shows a saving 
of 38% in materials and labor for joining, and a better job 
in every way. The welding method used is the inert gas 
shielded metal arc process 

Reconstruction of the towers was made to reduce the 
number of flanges. At the same time Tennessee Eastman 
changed from the flange joint tray construction to the 
inserted tray type and incidentally, reduced the number of 
gaskets with their accompanying maintenance problems. 
The trays are salvaged by shearing off the bolt hole circle 
and folding up the edges. The towers are some 45’ high, 
6’ to 10’ in diameter, with a tray or bubble cap plate at 


BUBBLE CAP PLATES 





Section through eld tower, showing bubble cap 


plotes held in bolted flange. 


specified intervals. Tennessee Eastman plans to rebuild sev 
eral towers a year in this economical way 

It will pay you as it did Tennessee Eastman to look into 
welding as a modern method of joining copper. Remember 
Revere is fully experienced in the most modern and efhcient 
methods, and will collaborate with you on their application. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, MN. Y¥. 


. > . 
Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Michy 
Los Angeles and Riverside, Calif.; New Bedford, Man. Rome, N. ¥ 
Sales Offices in Principal Cities, Distributors Everywhere. 








an) 
a 
Section through new welded tower. Bubble cop plates 


heve hed bolt holes sheared off, edges turned up. 
They ore held in ploce by spocer rods 
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Personals 


W. J. Brigham @, formerly dis 
trict manager of the Cincinnati of 
fice of the Timken Roller Bearing 
Co., is now district manager of the 
Detroit office. A graduate of the 
University of Michigan, Mr. Brig 
ham started with Timken in 1940, 
after serving five years with the 
Chrysler Corp. Prior to his Cincin 
nati assignment, he was a sales engi 
neer in the company’s Chicago office. 
John J. MeGrann @, district man 
ager of the steel division’s Houston, 
Texas, office, has assumed Mr. Brig- 
ham’s post at Cincinnati. A graduate 
of Ohio State University, Mr. Me 


Timken Rolle: 
Bearing Co. in 1945, after serving in 
the U. S. Army for five years. Suc- 
ceeding Mr 


CGrann joined the 


McGrann as Houston 
district manager is Ralph Preston @, 
formerly a sales engineer in the 
Houston office, who has been with 
the company since 1949 after gradu- 
ating from the University of Ken 
tucky. After serving two years in the 
U.S. Army, he returned to the com 
pany as a metallurgist, then became 
before he was as 
signed to the Houston office as a sales 
engineer. Edwin E. Lightfoot @, a 
1952 University of Michigan grad 
uate and a recent sales trainee, has 
been assigned to the 


a sales trainee 


Houston office 
as a sales engineer. 





For. yal- Purpose § 


FAST —ACCURATE = ECONOMICAL~DRY CUTTING 


6.0.6. CHicaco 


Improved 


MARVEL No.2 
DRAW CUT HACK 
[) SAW MACHINE 


Fast +» « because the simple, rugged construc- 


See your Dealer. If he does 
not stock MARVEL Saws, 
he can get them quickly. Or 
simply write us for litera- 
ture and delivery. When 
buying hack saw blades in- 
gist that your dealer fur- 
nishes genuine MARVEL 
High-Speed-Edge Hack 
Saw Blades—they are un- 
breakable! 


tion permits the use of high speed 
steel blades. 


Accurate... because the improved Saw Frame 


with clamping type blade holders 
holds the blade in perfect alignment 
and proper tension. 


Economical ee » because of its automatic relief on the 


return stroke, the blade will last and 
last and last. 


Dry Cutting. » because modern high speed steel 


blades will operate efficiently at 60 
strokes per minute without a coolant. 


ARMSTRONG-BLUM MPG. CO. - 5700 Bloomingdale Ave. - CHICAGO 39, ILL 
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Emmett A. Smith @ has been ap 
pointed chief engineer in the ele 
trode division of the Lincoln Electric 
Co., Cleveland. Mr. 
ed from Ohio State 
1928 as an electrical engineer and 
immediately joined the Lincoln en 


Smith graduat 
University in 


gineering department. He was assist 
ant chief engineer prior to this ap 
pointment 


H. George De Young @ has been 
appointed executive vice-president 
of Atlas Steeels Limited, Welland 
Ont., after having acted in that ca 
pacity for some time. After joining 
the Atlas company in 1951 as works 
manager, Mr. De Young was named 
vice-president of operations in May 
1952, and appointed to the board of 
directors in March 1954. Immedi 
ately prior to his first Atlas appoint 
ment, he was works manager of 
Treadwell Engineering Co., Easton 
Pa. Mr. De Young graduated from 
the United States Naval Academ\ 
at Annapolis in 1931, but resigned 
his commission in the Navy and went 
to work for Midvale Co., Philadel} 
phia. As superintendent of the shell 
department making 
projectiles, he award 
from the U. S. Government for 
search 


armor-piercing 
received an 
re 
and development He was 
made works engineer for Midvale in 
1947, resigning in 1949 to go with 
Treadwell Engineering 

John E. Srawley @ has joined 
Arwood Precision ( asting 
Brooklyn, N. ¥ 


standards 


( orp 
in the capacity of 
engineer Mr. Srawley 
holds the degree of B. S. with first 
class honors in engineering metal 
lurgy from the University of London 
England. Except for a period of ser. 
ice as a pilot with the Royal Air 
Force, he has been a metallurgist 
since 1938, and prior to joining 
Arwood had been assistant director 
of research with the 
Corp., New 


Meehanite 


Rochelle, N. Y 
Robert W. Stoddard @, formerly 


vice-president of Wyman-Gordon 
Co., Worcester, Mass.. 


Is now presi 
dent of the company, 


C, J. McGowan @ has been ap 
pointed sales engineer for the stand 
ard steel works division of Baldwin 
Lima-Hamilton Corp. in 
Pennsylvania and West Virginia 
working out of the Pittsburgh offic 
He was formerly 


western 


associated with 
Kropp Forge Co. in its Chicago sales 
territory. 








A new era in the art of forging has been 
established as production goes forward on 


this 35,000-ton closed die forging press. 
Larger forgings with closer tolerances than 
heretofore possible open new concepts in 
forging design. Wyman-Gordon continues 
to pioneer by — Keeping Ahead of Progress. 








aaa: 


WYMAN-GORDON Co. 


Established 1883 
FORGINGS OF ALUMINUM « MAGNESIUM 
STEEL « TITANIUM 


WORCESTER 1, MASSACHUSETTS 
HARVEY,ILL. © DETROIT, MICH. 














Personals . . . 


Wallace B. Leyda 6 has been ap 
pointed chief metallurgist of Ohio 
Seamless Tube Division of Copper 
weld Steel Co., Shelby, Ohio. Before 
joining Ohio Seamless, Mr. Leyda 
held a similar position with North 
ern Indiana Brass Co., Elkhart, Ind 


H. O. Klinke @ has joined the 
Taylor Winfield Corp . Warren, Ohio 


as a sales engineer. 


Richard W, Sievert @ is president 
of the recently incorporated firm of 
Milwaukee Fabrication, Inc., Mil- 
waukee, Wis. 


Edwin 8. Tankins @ is now em- 
ployed in the metallurgical engineer- 
ing section of the steam division, 
Westinghouse Electric Corp., South 
Philadelphia, Pa., and in addition is 
attending the University of Pennsyl 
vania, working for a M. S. degree 
under the Westinghouse educational 


program, 





Need 
Large 
Hydraulic 
Cylinders? 


tere 
“re re eo > 


BUILT TO REQUIRED SIZES AND TOLERANCES BY 


TITUSVILLE 


Hydraulic cylinders combining the advan- 
tages of thoroughly hot worked steel and 
clean automatic welding are being fur- 
nished by Titusville. Such cylinders insure 
the user of better physical characteristics 
(hollow forged shell and flanged sections 
together with upset forged top or dome 
sections), freedom from leakage under 
pressure because of porosity and the com- 
plete elimination of costly repairs or re- 
jections. Fabrication is shown in photos 


FORGE 


1, Hollow forging for shell section 
being hot worked on mandrel. 


2, Hollow and upset forgings assem- 
bled for automatic welding. 


3, Complete welded cylinder being 
rough turned in 80” engine lathe. 


Let Titusville Forge build your hydraulic 
cylinders—to your most exacting require 
ments. 


‘ truthers TITUSVILLE FORGE DIVISION 


Weils 


TITUSVILLE, PA. 


PLANTS AT TITUSVILLE, PA., and WARREN, PA. 
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Offices in Principal Cities 





William E. Mahin @ has resigned 
as technical director of Vanadium 
Corp. of America at the research 
center in Cambridge, Ohio, to ac- 
cept the position of vice-president 
and director of research for the 


Hunter Engineering Co., Riverside, 
Calif. 


Julius J. Kirchhof @, formerly ex 
ecutive vice-president of the Frank 
lin Balmar Corp., Baltimore, was re 
cently elected president. He has been 


a member of the organization since 
1937. 


Wells E. Ellis @, who received 
his master of science degree from 
the University of Illinois, has been 
appointed assistant lubrication engi- 
neer at the Timken Roller Bearing 
Co., Canton, Ohio. Starting with the 
company in 1948, Mr. Ellis served 
as a research metallurgist until his 
recent promotion 


Charles M. Ruprecht @, president 
of Electro-Alloys Division of Ameri 
can Brake Shoe Co. since 1953, has 
been named executive vice president 
of National Bearing Division. Mr 
Ruprecht joined the company as a 
sales apprentice in 1946, and was 
made sales manager of the Electro 
Alloys Division in 1950, moving up 
to vice president and president. Paul 
L. McCulloch, Jr. @, sales manager 
of the Electro-Alloys Division since 
1953, succeeds Mr. Ruprecht as di 
vision president. Mr. McCulloch 
joined the company as a trainee it 
1945 and joined the Electro-Alloys 


Division as a sales engineer in 1947 


A, F. (“Charlie”) Davis @ was r 
cently honored by the Lincoln Ele: 
tric Co., Cleveland, as one of its 
oldest employees in point of service 
Mr. Davis received a service pin in 
recognition of his 40 years of con 
tinuous service with the company 
which he serves as vice president 


and secretary 


Harold W. Hanes @ has been ap 
pointed research metallographer for 
the Vanadium Corp. of America at 
its new research center in Cam 
bridge, Ohio. Until recently Mr 
Hanes had been metallographer at 
Ford Motor Co., Cincinnati, Ohio 


Albert G. Haynes @ has accepted 
the position of assistant chief engi 
neer, Oscar C. Rixson Co., Franklin 
Park, Ill, He was formerly with the 
Buell Mfg. Co., Chicago 





Lower Scale Loss 


Shorter Furnace 


Length with... 


GASMACO wire patenting furnaces 


GASMACO Wire Patenting Furnaces substantially 
reduce maintenance and operating costs and keep 
production at a steady pace. Elevated furnace tem- 

peratures heat faster; permit shorter furnace design 
and thus offer floor space bonuses. 


Necessity of alloy muffle tubes eliminated. Indirect- 
. ; \ fired GASMACO Patented Silicon Carbide Radiant 
‘or a complete description of \ . bs 
@ GASMACO Wire Patenting Tubes virtually eliminate “down time,” and supply 
Furnece ot work, write for 


your copy of Bulletin A-105. BY high thermal head with atmosphere control over 
scale. 


REPRESENTATIVES IN: 
BIRMINGHAM * BOSTON + CHICAGO « ST. LOUIS + LOS ANGELES + SEATTLE + SAN FRANCISCO 


THE GAS MACHINERY COMPANY etisnere + Fabricators + Erectors 


Gas Plant Equipment and 
16106 WATERLOO ROAD Industrial Furnaces 


CLEVELAND 16. OHIO THE GAS MACHINERY CO. (Canada) itd. 


HAMILTON, ONTARIO 
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Personals .. . 


Charles O. Smith @, formerly 
with Aluminum Research Laborato 
ries, Aluminum Co, of America, New 
Kensington, Pa., is now service en 
gineer, engineering services division 
EF. L. du Pont de Nemours and Co 
Inc., Wilmington, Del. 


William J. Doelker @ has been 


Karl E. Beu 6 has joined the staff 
of the laboratory division of Good 
year Atomic Corp near Portsmouth, 
Ohio, as supervisor of physical meas 
urements department. He had been 
Phillips 


Petroleum Co., research department, 


previously employed by 


in the chemical physics section 
Bartlesville, Okla 
six years as senior physicist in charge 
of X-ray diffraction research in the 


and for the past 


appointed chief metallurgist of Globe 


Industries, Inc., Dayton, Ohio. 


division of 
Motors ( Orp., Detroit. 


laboratory 


Ceneral 





BATCH TYPE 


controlled 


atmosphere 


heat treating 
furnace 


—designed especially 
for tool rooms and small production 


This new Cooley GA-3 electric is the 
first small furnace to provide atmos- 
phere protection with a reasonable in- 
vestment and low operating costs. The 
atmosphere is generated by cracking 
alcohol and water of proportions pre- 
determined to suit the application. Steel 
may be clean hardened without decar- 
burization, or may be carburized. 

As a package unit, the Cooley GA-3 


includes a fully wired temperature con- 
trol panel and atmosphere generating 
unit. A sealed alloy retort with tightly 
closed door, automatic gas curtain and 
foot operated door mechanism are other 
features that help assure dependable, 
economical operation—with little ad- 
justment required. Write or wire for cat- 
alog —investigate the possibility of this 
new furnace for your work. 


COOLEY ELECTRIC MANUFACTURING CORPORATION 
30 SHELBY STREET + INDIANAPOLIS 7, INDIANA 
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HEAT 
TREATING 
FURNACES 





William J. Buechling ©, former 
chief metallurgist, has been appoint 
ed one of the assistant general su 
perintendents of Copperweld Steel 
Co., Warren, Ohio. A graduate of 
Carnegie Institute of Technology in 
1926, Mr. Buechling has been at 
Copperweld since 1940. Prior to 
that time he was with the central 
alloy district of Republic Steel ( orp 


Kenneth A. DeLonge @ has been 
placed inh ¢ harge of the iron and non 
ferrous castings section of the devel 
opment and research division of the 
International Nickel Co., Inc., New 
York. Mr. DeLonge graduated from 
Michigan State College as a mechan 
ical engineer in 1936. He joined In 
ternational Nickel in June 1937 as a 
member of the cast iron section of 
the company 8 Treseare h laborator it 
Bayonne, N. J., and in March 1940 
was transferred to the deve lopment 
and research division in New York 
as a specialist on Ni-Hard 


R. K. Rawlins S. who has been 
on the Chicago sales staff of Lind 
berg Engineering Co. for several 
years, has been appointed district 
manager with offices in Dallas and 
will direct sales activities in the 
Texas-Louisiana area. He succeeds 
William A. Hammer @, who has re 
signed to join Dominy Heat Treat 
ing Corp., Dallas. 


Wilson A. Holland @ has been 
appointed to the staff of the gaseou 
diffusion plant at Oak Ridge, Tenn 
an atomic energy installation oper 
ated by Carbide and Carbon Chem 
icals Co., a division of Union Car 
bide and Carbon ( orp 


Edgar W. Husemann @, former 
assistant chief metallurgist, has been 
named chief metallurgist of ¢ oppe! 
weld Steel Co., Warren, Ohio. M: 
Husemann, a 30-year steel veteran 
is a graduate of the Illinois Institut 
of Technology and has been witl 
Copperweld since 1941. Prior to that 
time he taught chemistry at Lewis 
Institute in Chicago, and for 14 years 
was a metallurgist with the South 
Chicago district of Republic Steel 
( orp 


W. J. Lohmeyer, Jr. @ has been 
promoted to district manager of th 
Pittsburgh territory of Latrobe Steel 
Co. Mr. Lohmeyer is a graduate of 
the University of Pittsburgh and has 
been associated with Latrobe Steel 


Co. in a sales capacity since 1945 





choose CRUCIBLE COLD ROLLED STEELS 


for finer finish... better edges...c/oser to/erances 


Crucible’s complete quality-control during production of cold rolled 
alloy specialty strip steels means extra performance in your shop. And 
Crucible-patented production equipment makes possible cold rolled 
steels with finer finish, better edges, greater physical uniformity, and 
closer tolerances 

At Crucible, the country’s leading producer of special purpose steels 
you'll find a group of metallurgists experienced in cold rolled steels 
who are ready to help you develop your specification. You'll get the 
steels you choose fast, too, for Crucible cold rolled stocks are large 
both in coils and cut lengths 

So come to Crucible for all your cold rolled steel needs. Crucible 
Steel Company of America, Henry W. Oliver Building, Pittsburgh 30 
Pennsylvania 


IC A UJ C | b LE first name in special purpose steels 


Crucible Steel Company of America 
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Personals . . . 


Byron Campbell @ was recently 
appointed vice-president and direc- 
tor of engineering of Allen Electric 
and Equipment Co., Kalamazoo 
Mich. Mr, ¢ ampbell a graduate ot 
Case Institute of Technology in elec 
trical engineering, did post-graduate 
work at Johns Hopkins University 
and then joined the Timken Roller 
Bearing Co., Canton, Ohio, as de 


velopment engineer in charge of en 
gine and physical laboratories. In 
1940 he became development engi 
neer for the Glenn L. Martin Co. 
Baltimore, and later was transferred 
to Omaha as chief of laboratories. 
In 1945, Mr. Campbell joined Harry 
Ferguson, Inc., Detroit, as chief of 
laboratories, and in 1951 was pro 
moted to executive engineer. 


Earl J. Hagan @ is now chief 
metallurgist of Aircraft-Marine Prod 
ucts, Inc., Harrisburg, Pa. 











are you producing 


321 STAINLESS STEEL 


Titanium Stabilized 


low aluminum residual in this steel tends to lessen the 


formation of the detrimental Sigma phase. 


this can be more easily accomplished by the addition of 


low carbon Ferro Titanium which is low in Aluminum. 


TAM, as a principal supplier of low carbon Ferro 
Titanium, 1s equipped to supply your requirements. Our 


broad experience in the application of LCFT may also 


be of value to you. 


Why not write our New York office for the latest tech- 


nical information as well as prices and deliveries. 


TAM 
PRODUCTS 


Neg istered 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
ecutive and Sale 


111 Broadway, New York City 


General Offwes, Works and Research Laboratori 


Niagara Falls, New York 


Office 


Pet. Of 
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Vincent E. Lysaght ) has been 
appointed general sales manager of 
the American Chain & Cable Co 
Inc., with headquarters in New York 
City. He was formerly divisional 
manager of the Helicoid, Campbell 
Machine and Wilson divisions of 
American Chain & Cable. Mr. Ly 
saght is a graduate of Massachusetts 
Institute of Technology and autho: 
of the book “Indentation Hardness 
Testing”. 

Charles C, Mathews @ has joined 
the technical division of Superior 
Tube Co 
assigned to the metallurgical labo 
ratory. He was formerly employed 
Ryerson & Son, Phila 
delphia, as a sales engineer, and 
prior to that at Bethlehem Steel Co 
Bethlehem, Pa. He was graduated 
from Pennsylvania State University 
in 1942 with a bachelor of science 
degree in metallurgical engineering 

Stanley W. Moulton @ has joined 
the engineering staff of Hitchiner 


Mfg. Co., Inc., Milford, N. H. Mr 
Moulton has specialized in the pro 


Norristown, Pa., and is 


at Joseph T 


duction of investment castings since 
leaving Massachusetts Institute of 
Technology in 1950. Since that time 
he has been connected with the Mid 
west Precision Castings Co., Cleve 
land, and for the past year was chief 
engineer at Midwest. 


Herbert J. Arnold @ was recently 
appointed supervisor of stainless 
bar, wire and billet sales for Cruci 
ble Steel Co. of America, Pittsburgh 
Mr. Arnold began his career with 
Crucible in 1945 as a metallurgical 
sales engineer. Previously, he had 
been associated with Goodyear Tire 
and Rubber Co 


ucts, Inc., and the aviation division 


Thompson Prod 


of Packard Motor Car Co. in various 
engineering capacities. In 1948 Mr 
Arnold was named general supervi 
sor of the metallurgical department 
at Crucible’s Sanderson-Halcomb 
Works in Syracuse, N. Y. Four years 
later he was appointed supervisor ot 
stainless sales for Crucible’s Cleve 
land branch, a position he held until 
his recent promotion. He is a gradu 
ate of Ohio State University, hold 
ing a bachelor of metallurgical engi 
neering degree. 


L. E. Simon @ has been promoted 
from chief metallurgist to chief 
process engineer of Electro-Motive 
Div., General Motors ( orp La 


Grange, Ill 





OLD METHOD hardened too much of part area, causing warpage 


PROBLEM: 


G-E INDUCTION HEATER 


NEW SINGER MODEL 30! 
FAMILY SEWING MACHINE 


cuts heat-treated area 75% —-warpage reduced 


Old method of hardening SINGER Sewing Machine parts caused warpage, doubled costs 


SOLUTION: 


G-E Induction Heater “Pinpoints” Heat 
Reduces Costly Warping of Treated Parts 


The Singer Manufacturing Company, 
Elizabethport, N. J. was having trouble 
hardening parts for its sewing machines 
Only a small area in the high-carbon steel 
item needed hardening. But too large an 
area was being heated with the fuel-fired 
method used. This resulted in warpage 
And subsequent straightening of the part 
Result—-high labor costs 
and production slowdowns. 


was required 


A G-E 5-KW INDUCTION HEATER was 
selected because of its greater selectivity 
Now the 
with induc 
heated area is reduced 


in heating the required area 
affected area is “‘zeroed in” 
heat. The 
thus greatly reducing the costly 
As a result, at least twice as 


tion 
75%, 


warpage 


many of these parts per day are being 
produced with the new 5-kw induction 
heater for the new SINGER 301 family 


Sewing Machine. 


THE OVER-ALL IMPROVEMENT was cx 
plained by the manager of the heat-treat 
ing department of The Singer Manu 
facturing Company: “This method of 
heating has reduced the area affected by 
high temperatures to one-quarter of that 
obtained by the former method. With 
the G-E induction heater, the warpage 
is greatly reduced and straightening is no 
longer a problem. This improvement has 
produced uniformly graduated 
marking on the finished parts and helped 
us to cut cost.” 


more 


GENERAL @@ ELECTRIC 


G-E 5-KW 
INDUCTION 
HEATER 


with built-in 
output 


variable 
transformer 
handles jobs former 
ly requiring larger 
heaters 


For application assistance, contact your 
nearest G-E Apparatus Sales Office or 
send coupon for free bulletin GEC-9208 


General Electric Company 

Apparotus Sales Division, Section £722.-1 
Schenectady 5, New York 

Nome 

Position 

Compeny 


City 








Personals .. . 


F. J. Walls @, in charge of the 
Detroit technical field section of the 
development and research division 
of the International Nickel Co., Ine 
delivered the Charles Edgar Hoyt 
lecture of the American Foundry 
men's Society during its convention 
in Houston, Tex., last month. A past 
president of A.F.S., Mr. Walls was 
selected because of his continued in 





terest in improving the quality level Philip T. Stroup @ was recenth) 


of foundry education, his long serv appointed assistant director of re 
ice to the organization and his con search at the Aluminum Research 
tributions to the foundry industry as Laboratories of Aluminum Co. of 
a whole. He has been assoc iated with America in New Kensington, Pa 
International Nickel since 1934 Dr. Stroup received his A.B. and 


A.M. degrees in chemistry from the 


Edsel E. Bishop @, formerly met 
allurgist at the Duquesne, Pa., works 
of the United States Steel Corp., was 


recently appointed metallurgist and 


University of Indiana and his Ph.D 
degree in physical chemistry from 
the University of Wisconsin in 1929 


He joined the Aluminum Research 
manager of product development at 


the Ambridge, Pa., works of Wyck 
off Steel Co 


Laboratories at that time in the phys 
ical chemistry division. He was 
transferred to the metallurgical divi 


sion in 1936 and was promoted to 
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chief of the process me¢ tallurgy divi 
sion in 1942 





Harry N. Hill @, who has been 
assistant chief of the Aluminum Re 
search Laboratories’ engineering de 
sign division, Aluminum Co. of 
America, New Kensington, Pa., since 
1944, is now chief of the division 
Mr. Hill received his B.S. degree in 
civil engineering from the Univer 
sity of Pittsburgh in 1927, and r 
ceived his M.S. degree in engineer 
ing mechanics from Carnegie Insti 
tute of Technology night school in 
: 1939. He joined Alcoa in 1927 
‘ wall Mun fa where he was employed in the ph 


vv 
rurouoe ical testing division of the research 


i sky laboratories 
’ ‘ 


x Scouller L. Weaver @ has been 


promoted to district manager of the 





with KELITE ela CONTROL Buffalo territory of Latrobe Steel Co 
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Mr. Weaver graduated from Penn 
AMERICAN INDUSTRY sylvania State University with a 


bachelor of science degres in metal 


P lurgical engineering. Following var 
> ay ME es Ma tiilela” S 5 5 ? 


ous sales engines ring capacities and 
usec nm water 

. a period of service with the U. §S 
es hard water Navy during World War II, he 


1 ‘) is al sale . 
rous metals engineer attached to the Chicago 
no elec office. He later was promoted to dis 
trict sales manager of the Pittsburgh 


offic e 


iolved 





aatve Send for complete 
, data, or ask for 


Kelite Service Engi- A. Craig Hood @ and George E. 


just minutes! 7 | meer to consult on Clauser @ have joined the technical 

ye) any problem. No division of Superior Tube Co., Nor 

, Phe or eg om ristown, Pa., and have been assigned 

one your 10ca to the metallurgical laboratory. Mr 

nen Hood formerly was employed at 

No. Main Street, Union Twist Drill Co., Athol, Mass 

Los Angeles 12. and at Midvale Co., Philadelphia 

He was graduated from Massachu 

® setts Institute of Technology in 1950 

Mr. Clauser was formerly employed 

at the AGT Division of Westing 

Manufacturing Plants in house Electric Corp., and is a grad 

Los Angeles, Berkeley Heights, N. J., Chicago, Dallas, and Mexico City uate of Lehigh University, class of 
Service Offices in 98 Principal American Cities and 16 Countries Abroad 1953 
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: @ YOU CAN'T JUDGE A ROLL’'S STRENGTH BY ITS FINISH. 


In the Midyale roll above, both finish and strength are important 
+++ @ hard surface for wear, a smooth surface togive a fine finish on 


auto body steel, and toughness for durability in cold rolling service. 

Midvale forges rolls that have both. A half-century of steel-making. 

experience goes into every roll . . . experience in casting ingots, in forg- 

ing to its strength, in heat treating to give it desired properties, 
ind in machining to give it the surface finish. 

Of major importance are the tests given the forging at different stages 

+ +» tests to check on composition, structure, hardness, strength and 

dimensional accuracy. | 

The same is true of every Midvale product . . . rolls for steel or paper 

mills . . . forging and alloy castings for heavy machinery, reduction 

gears, hydraulic presses, turbine machinery, press cylinders and 

high pressure vessels. 

You name the . ++ we'll supply the roll... of 
hardened ground alloy or stainless steel. 

MIDVALE COMPANY. Nicetown, Philadelphia 40, Po. 


Offices: New York, Chicago, Pittsburgh, 
Washington, Cleveland, San Francisco 
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tough jobs 
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Slashes your 





heat treat 








costs! 





























































"NO-GAP" OPERATION —A batch type furnace with less than 30 seconds 
between loads. Work chamber is never exposed to air. Loading is 
accomplished while slow cooling or quenching a previous load. 


























GREATER PRODUCTION —Actual field operation has proven conclusively 
that the Dow Model J-800 will easily bring 800 pounds from room 
temperature to 1500° F in less than one hour. 




















COMPACT CONSTRUCTION —Occupies floor area of only 7'10" x 14'4” 
giving maximum production for minimum floor space. 














VERSATILITY —ideal for carbonitriding, gas carburizing, clean hardening 
and carbon restoration. Hot oil quenching and atmosphere cooling 
equipment available. 

















EXCLUSIVE FEATURES —High capacity fan combined with heat capacitor 
assures uniform case depth throughout each load + Forced circula- 
tion of quench oil assures uniform hardness with minimum distortion 
+ Sealed quench tank gives cleaner stock—minimizes fire hazard. 


















































12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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Personals . . . 


Lawrence F. 


sales 
manager of the Beryllium Corp., 
Reading, Pa., since 1952, has been 
named to the newly created office of 
vice-president in charge of sales. Mr 
Boland, who became associated with 
the firm in 1935, previously served 


Boland ©. 


as a sales correspondent, production 
control chief, and production man 
ager. The board of directors at the 
same meeting re-elected Matthew J. 
Donachie @ president of Beryllium 
Corp. 


William H. Wills, Jr. @, formerly 
metallurgist with Universal-Cyclops 
Steel Corp., Titusville, Pa., is now 
employed in the tubular products 
division, Babcock & Wilcox Co 
Beaver Falls, Pa. 


R. F. Bunshah @, formerly on th 
staff of the research laboratory of 
Carnegie Institute of Technology, is 
now associate engineering scientist 
with the research division of New 
York University. 


D. L. Douglass @ holds the St 
Joseph Lead Co. fellowship at Penn 
sylvania State University and is 
working toward his Ph.D. in metal 
lurgy. Mr. Douglass was formerly 


research metallurgist in the atomic 


energy division, Savannah River 
plant, E. I. du Pont de Nemours & 
Co., Inc., Augusta, Ga 


Frank St. Vincent @ 


service engineer for Vanadium Corp 


formerly 


of America in the Pittsburgh district 
is now manager of sales and service 
for Globe Metallurgical ¢ orp., Bev 
erly, Ohio. 


John D. Berwick Jr. @, formerly 
chief metallurgist in the metals di 
vision of Olin-Mathieson Chemical 


Corp., New Haven, Conn has 
joined Seymour Mfg. Co., Seymour 
Conn., as assistant to the works 


manager. 


Gerald J. Lubin @, formerly met 
allurgist for the Electric Auto-Lit 
Co., Toledo, Ohio research 
analyst for Menasco Mfg. Co., Bur 
bank, Calif. 


Is now 





R. G. Coleman @ 


search metallurgist for Massey-Har 


formerly re 


ris-Ferguson, Ltd., Toronto, has been 
transferred to the Detroit branch to 
become chief of materials laboratory 


and materials engineer 





Furnace Temperatures ‘‘Toe the Line”! 


. . « Under new Foxboro Electric Proportional Control 


THE 





Heat treating temperatures stay right on the control 
line when the new Foxboro M/8lb Electric Pro- 
portional Controller handles furnace heat input. 
This fast-acting Controller assures the furnace a 
“balanced diet” of B.T.U.’s despite upsets, load 
changes, furnace lags, or ambient temperatures. 

Control action is simple — effective. The M/81b 
senses any tendency of temperature to move away 
from pre-set control point... automatically varies 


FOXBORO COMPANY, 526 NEPONSET 


UNITED 


AVENUE, 


ta Ba RP 


This typical chart from 
Foxboro M/861lb Controller 
shows how furnace (left) 
is brought up to tempera 
ture and precisely held at 
control point without over 
shoot. Installation is on 
electric furnace hardening 
high-precision, small ma 
chined parts 


ratio of heat “time-on” to “time-off” depending on 
changes in furnace loading. This Proportional-set 
Average-position Controller eliminates over- and 
under-shoot ... maintains unusually uniform 
furnace conditions. 

For top performance from your electrically 
heated or fuel-fired muffle-type furnace ... new 
or modernized . . . investigate Foxboro Electric 
Proportional Control. Write for Bulletin 4-11. 


FOXBORO, MASSACHUSETTS, U. &. 


Electric 
Proportional Controllers 


CANADA, AND 
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SPECIAL 
WIRE SHAPES 


Cut Costs... 
Improve Product Performance 


Alloy Special Wire Shapes reduce costly machining 
time and cut metal waste. No need to start with 
round wire and machine half of it away to get the 
shape you want. We can supply you with Stainless 
Steel and Nickel Alloy wire in just about any special 


shape you may require. 


Drawn Alloy Wire Shapes provide other advan- 
tages in addition to reduced costs. Product quality 


and performance are also improved. The drawn 





wire insures uniformity of cross-section and a smooth, 


flaw-free surface. 


Send today for information on Alloy Special Wire 
Shapes — and for our Nickel 
Alloy and Stainless Steel Prop- 
erties Charts... 


ALLOY METAL WIRE DIVISION 


HKP H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 
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Personals . . . 


Harvey D. Ross @ recently re 
signed as plant metallurgist of 
Temco Aircraft Corp., Dallas, Tex 
to accept a position as senior metal 
lurgist, Trentwood, Wash., rolling 
mill, Kaiser Aluminum & Chemical 
( orp. 


Howard E. Pellett ©, formerly 
chief metallurgist of Metal Control 
Laboratories, Huntington Park, 
Calif., has been named secretary 
treasurer of Pasadena Stee] Treating 
Co., Pasadena, Calif. 


Donald Lee Byrne @ recently left 
the research department of Allegeny 
Ludlum Steel Corp., Dunkirk, N. } 
to serve two years in the U. S. Army 


Robert E. Boni @, formerly re 
search metallurgical engineer for the 
Timken Roller Bearing Co., Canton, 
Ohio, after obtaining the degree of 
Ph.D. from Carnegie Institute of 
Technology, is presently in the U. S 
Army doing metallurgical research 
for the Interior Ballistics Labora 
tory of the Ballistics Research Lab 
oratory at Aberdeen Proving Ground 
Md., as a private 


A. B. Lawrason, past-chairman of 
the Ontario Chapter @, is now vice 
president and managing director of 
Bickle Seagrave, Ltd Woodstock 
Ont., Canada 


D. F. Greenawalt @ is now em 
ployed as metallurgist at the Thor 
Power Tool Co., Aurora, Ill, after 
several years with the Rich Mfg 
Corp., Battle Creek, Mich., where 


he served as metallurgist 


John M. Faulkner @, formerly 
production supervisor at Fisher Body 
Div. of General Motors Corp., Wil 
low Springs, lll., is now welding 
engineer with Solar Aircraft Co 
Des Moines, lowa. 


Percy C. Still @ was recently 
transferred to Dallas, Tex., as dis 
trict service engineer for the Ten 
nessee Coal and Iron Div. of United 
States Steel Corp. Mr. Still was 
formerly service engineer working 


out of Fairfield, Ala 


Grady Glenn Pendley @, formerly 
employed as an engineer with Cam 
eron Iron Works, Houston, Tex., is 
now a sales engineer with the Van 
der Horst Corp. of America, Terrell 
Texas 








This Versatile Salem-Brosius Furnace 
Gives You Fast, Controlled Heating of a 
Wide Range of Products and Metals 


This roller hearth furnace, designed by Salem 
Brosius, gives you fast, automatic control of heat 
ing for a variety of shapes and types of metals 

High temperature non-ferrous alloys, steel 
brass and aluminum in slabs, sheets, packs, flat 
bars—even trays of small parts—are heated in 
this type furnace. This installation heats high 
temperature alloy sheets to 2250°F at rates up 
to 7500 pounds per hour. Typical sizes of slabs 
ind packs heated in this 38-foot furnace will 
range from 40 x 71 inches to 58 x 95 inches 

Heating is precisely controlled to within ex 
tremely narrow limits through three zones by 
automatic indicating-recording pyrometers and 
thermocouples 

The material moves through the furnace on 
1 roller hearth which consists of a series of 
Hastelloy Alloy X* water-cooled rolls. This fur 


*Trademark of lt/nion Carbide & Carbon ( orp 


nace has operated for more than 3800 hr witl 
out roll replacement in outstanding achieve 
ment for such furnaces. Sound design and top 
quality materials and component uch as effi 
cient burners and devices for close control of 
operating temperatures are your assurance of 
long, trouble-free, economical operation 

Other products offered industry by Salem 
Brosius include forging manipulators, furnace 
charging and discharging equipment, hot mate 
rials handling equipment, large gas main valve 
blast furnace clay guns, and a long list of other 
pecial machinery and auxiliary furnace equip 
ment. A Salem-Brosius engineer will be happy 
to help you with problems involving any of 
this equipment or any special equipment that 
must be tailored to your needs. Write to us for 
further information 


SALEM-bRrosiUs, INC 


CARNEGIE, PENNSYLVANIA 


IN CANADA: SALEM ENGINEERING LTD. 


1525 Bioor Srreet West, TORONTO 9, ONTARIO 
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.-- AMPCO" Metal improves its high physicals, 


retains ductility (does not become brittle) 
—even at extreme low temperatures 


) - ability to perform dependably under conditions of 
extreme cold without becoming brittle is one of Ampco 
Metal's more unique properties—but one, nonetheless, that 
really pays off for designers of Arctic equipment, above-the- 
atmosphere missiles, gas liquefying machinery, and similar 
applications. Tests made with Ampco Metal to temperatures 
as low as —400° F. show that it remains ductile, retains its high 
mechanical values, even at this brutal, machine-punishing cold. 
But the Ampco story doesn’t stop there. This series of remarkable 
alloys gives you high strength-to-weight ratios — tensiles to 110,000 psi 
with 10 to 15 percent less weight than ordinary bronzes. It combats 
all forms of wear — sliding wear, erosion, corrosion, fatigue. 
All the advantages of one of the world’s most versatile metals are 
yours when you specify Ampco Metal. Get full information from your nearby 
Ampco field engineer or write us. 
- AMPCO METAL, INC. 
Sole Producer of Dept. MP-6, MILWAUKEE 46, WISCONSIN © West Coast Plant: BURBANK, CALIFORNIA 
Genuine Ampco Metal 


*Rey. U. 5. Pot. Off 
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in today’s modern 
metal working shop 


When high labor costs mean more pro- 
duction per machine per hour to make a 
profit see 


When exerting tremendous forces means 
faster shaping of metals... 


When minimum deflection (less than 
002’) means almost perfect die matching 
... almost perfect parts... 


~~ wee we ee 


7 ye Ee 


is still the greatest 
name in special hydraulic 
metal-forming presses 


ERIE FOUNDRY CoO. ERIE. PA. 
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IRIDITE 


Specify Iridite . . . for corrosion protection during 
storage or use... for a firm and lasting base for 
paint... for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON Copper ... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Lridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete date. Write direct or call in your Iridite Field Engineer. 
He's listed under Plating Supplies" in your classified telephone book. 
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Personals .. . 


William J. Murray @ has been 
transferred from the Syracuse, N. ¥ 
office of Surface Combustion Corp 
to take charge of the Ardmore (Phil 
adelphia), Pa., office, and William 
M. Dempster 6 has been moved 
from the Chicago office to manage 
the Syracuse office. A graduate of the 
University of Utah, Mr. Murray has 
been with the company since 1937 
Mr. Dempster has been with Surface 
since he was graduated from Purdue 
in 1941, and has been a member of 


the Chicago sales office since 1946 


Harold O. Warnock @ has been 
appointed chief plant engineer, and 
Jack H. Powers (—} is now superin 
tendent, X-ray and metallography 
for Firth-Loach Metals, In« M« 
Keesport, Pa. Prior to joining Firth 
Loach, Mr. Warnock was mechanical 
development engineer with Kenna 
metal, Inc., Latrobe, Pa., from 1945 
to 1948. He joined the carbide de 
partment of Firth-Sterling, Inc., M« 
Keesport, Pa., as tool engineer in 
1948, later becoming chief engineer 
of research department in charge of 
testing. Mr. Powers started his career 
in the carbide department of Firth 
Sterling, Inc., in 1935, and was as 
signed to the research department 
in 1944. He became superintendent 
of X-ray diffraction and metallo 
graphic laboratories in 1952. In con 
junction with the Eastman Kodak 
Co., he has developed techniques 
for color photomic rograph for 
studying the structure property rela 


tionships of carbide mixtures 


George H. Wurster @ has been 
appointed manager of forging and 
die steel sales of Heppenstall Co 
Pittsburgh. Mr. Wurster joined the 
company in 1937 and was made 
production manager at the Eddy 
stone plant in 1941 and district 
sales representative in Boston in 
1944. Since 1952 he has served as 
eastern sales manager, with head 
quarters at Hartford, Conn. He is 
a graduate of Drexel Institute of 
Technology, 1937 


C. W. Lueders, Jr. @, with offices 
in Riverton, N. J., was recently ap 
pointed sales agent for the eastern 
Pennsylvania, southern New Jersey 
and Maryland territory of the Detroit 
Electric Furnace Division of Kuhl 
man Electric Co., Bay City, Mich 
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want to mechanize forging? 


This large forge shop could show you how. Turning 
out auto and tractor gears along with hundreds of 
other parts large and small, it relies upon Ajax in- 
duction heating for faster, more efficient production 

. lower material cost... greatly reduced man- 
power... and an impressively low reject average. 

A complete battery of over a hundred Ajax 
Northrup heaters can be put into service here for 
heating bars of various lengths and weights and 
in sizes from one inch rounds to four inch squares, 


each scheduled for automatic or even patterned 


Associated Companies: Ajox Electric Company 


Ajox Electric Furnace Co 


heating at just the desired rate for the forging oper- 
ation. Rapid induction heating makes scale forma- 


tion almost nonexistent; forging dies last much 
longer 

Here is mechanization brought to the difficult 
forging process—thanks to the speed, precision, 
and reproducibility of Ajax-Northrup heating. An 
Ajax representative will be glad to show you how 
it can help mechanize your production. Or, just 
write Ajax Electrothermic Corporation, Trenton 5, 


New Jersey, for Bulletin 27-8. 


Ajax Engineering Corp 


SINCE 1916 
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lf you want to read temperatures accurately, use 
a T-E indicator: self-balancing or manual-balance, 
whichever suits your operation. Both of them are made 
in 2 types, potentiometer pyrometer and resistance 
thermometer. They are rugged, simple in design, and 
easy to maintain. 23 ranges from —320° to +200°F 
all the way to 0 to 3000°F. Connections are made 
through toggle switches, 
rotary switches, or quick- 
coupling connector panels. 


SELF-BALANCING 
INDICATOR 


For checking many points rapidly. 
Easy to read (34” scale with wide- 
ly spaced graduations), fast (full 
scale travel 4 seconds), sensitive 
(1/20 of 1% of scale range), and 
accurate (+ %4 of 1% of range). 





MANUAL-BALANCE 
INDICATOR 


For research and testing applica- 
tions. Extremely sensitive (resistance 
thermometer type can measure 
changes as small as 0.02°F) due to 
its electronic galvanometer, accurate 
(better than 4 of 1% of scale), and 
rugged. 





Write for deiails: 


Self-balancing indicator, bulletin 61-H. 
Manual-balance indicator, bulletin 63-H. 


Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 
Quick-Coupling Connectors and Panels * Thermocouples and Extension Wires 


‘Thermo Electric G,5c 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Personals . . 


George Shombert, Jr. @, assistant 
superintendent of the electrical test 
department of Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., since 1949, 
has been appointed assistant to the 
works manager at the company’s 
Pittsburgh works. Mr. Shombert, an 
electrical engineering graduate of 
Carnegie Institute of Technology, 
started with Allis-Chalmers in 1937 


as a test department helper. 


Warren P. Chernock @ is now a 
senior metallurgical engineer in the 
physical measurements section, en- 
gineering development department, 
atomic energy division, Sylvania 
Electric Products, Inc., Bayside, 
N. Y. He was formerly associated 
with the general research organiza- 
tion of the Olin Mathieson Chemi- 
cal Corp., New Haven, Conn. 


Dale Bittinger @ is now employed 
as conversion plate supervisor by 
Jessop Steel Co. at Colorado Fuel 
and Iron, Claymont, Del., and Lu 
kens Steel Co., Coatesville, Pa. He 
was formerly sheet mill foreman for 


Atlas Steels, Ltd., Welland, Ont 
Robert M. Snyder @ has been ap 


pointed sales engineer for Surface 
Combustion ( orp. in its ¢ hicago in 
dustrial sales office. An engineering 
graduate of Michigan State College 
Mr. Snyder has been associated with 
Surface Combustion since 1948, and 
has worked in development, estimat 
ing, and erection departments on all 
types of steel mill equipment 


Joseph M. Denny @, after com 
pleting the work for the doctorate 
degree at California Institute of 
Technology, Is NOW a research asso 
ciate in the laboratories of General 
Electric Co., Schenectady, N. ¥ 


Glen W. Wensch @ recently 
joined the Division of Reactor Ds 
velopment of the Atomic Energy 
Commission in the newly created 
Civilian Power Reactors Branch 
Previous to his new position, Dr 
Wensch was senior metallurgical en 
gineer for the Vitro Corp. of Amer 
ica, Detroit, and consultant to the 
Dow-Detroit Edison Study Group 
on reactor fuels and fuels reprocess 
ing systems. 


John W. Carter @ recently joined 
United Wire & Supply Co., Provi 


dence, R. L., as project engineer 













DoALL COMPANY ENGINEERS GET... 





with NO HEAT TREAT DISTORTION 
by specifying 










PUAN 2) 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 












on key 
operating parts 


The lead and feed screws on the new DoALL Con- 










tourmatic must be strong since they transmit power, 
These important lead and feed screws must also be 






straight and free from growth and shrinkage, since upon 






their accuracy depends the accuracy of the huge extrusion 
dies machined on the saw. STRESSPROOF gives them 
this strength and accuracy. 


STRESSPROOF was specified because IMPROVE QuaLiTY 
CUT Costs 











it eliminates heat treating and its at- 









tendant distortion and warpage prob- 
lems. In addition, STRESSPROOF 


wears well, has the necessary strength 


The new giant DoALL Contour- 





matic band saw the world’s 





largest is a key part of the Air 





Force's “Heavy Press Program.” and is easily machined. 


STRESSPROOF is used on im- STRESSPROOF makes a better part Write for helptul dete bul- 
letin No. 15 “improve 
Quality Cut Costs’ 












portant operating parts. at lower cost. 





AVAILABLE FROM LEADING STEEL DISTRIBUTORS 
4 COAST-TO-COAST 


La Salle STEEL CO. 


1424 150th Street, Hammond, Indiana 











MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF 
QUALITY COLD-FINISHED STEEL BARS 
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Wilson" Tukon”’ 
Micro Hardness Testers 


































A model 


for every range 
of pyramid 


testing 























































Model FB—Flioor model 
for Micro Hardness 
testing only . 







Model LR—Fioor model 
for Micro and 
Macro Hardness testing 









Mode! MO—Table Model 
for Micro Hardness 
testing only 


























These ‘Tukon” models 
meet every fine test requirement 


@ WILSON “TUKON” Micro Hardness Testers are unexcelled 
for testing metallic and non-metallic parts such as fine wire, 
small precision parts, thin metal, shallow superficially hard- 
ened surfaces, jewels, plastics, glass, etc. 

The three models pictured cover the entire range of dia- 
mond pyramid testing—with both Knoop and 136 degree 
Diamond Pyramid Indentors 

Proper selection of the proper model for your particular 
requirement depends on the type and thickness of work to be 
tested, range of loads, purposes for which the machine is to 
be used—research or control, other hardness testing equip- 
ment available and whether a combination of micro and 
macro hardness testing is required. 






























































We invite you to consult with wiLson engineers on your 
hardness testing problem. There is no obligation. Write for 
Booklet DH-114 on WILSON “‘TUKON” Micro Hardness Testers. 




















CO Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


ree : 230-F Park Avenue, New York 17, N. Y. 
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Personals .. . 


Edward H. Robie, assistant secre 
Institute of 
Mining and Metallurgical Engineers 


tary of the American 
for over 20 years and secretary since 
1949 
secretary emeritus by the Institute's 
board of directors. Ernest O. Kirken- 
dall oe is the new secretary. He has 


been secretary of various metals di 


has retired and been named 


visions of the Institute for nine 
ASMem 
Metal 


whe re 


vears 
and is well known to many 
bers who have attended ou 
Congresses and Expositions 
“Kirk” has directed the meetings of 
the A.I.M.E. Metals Branches held 
jointly with the A.S.M 


Robert Draznik © 
metallurgical engineer at General 
Electric Co., Fort Wayne, Ind., is 
laboratory metallurgist, Ameri 
can Steel & Wire Co., Joliet, Il 


formerly 


now 





R. B. Rich @, for the 
years in the employ of Revere Cop 
Baltimore, Md 
into the ( 5S 


past five 


per and Brass, Inc 
has been inducted 


Army. 


John P. Denny @, formerly r 
at California 


recently 


search assistant Insti 
tute of 


appointed manage 


Technology, was 
metallurgy and 
welding section, general engineering 
General Electric Co 


N. Y 


laboratory, 
Schenectady 


Fred W. De Money @ is em 


ployed as research engineer, m« 
chanical evaluation section, depart 
ment of metallurgical research 
Kaiser Aluminum & Chemical Corp 


Spokane Wash. 


Robert L. Ray @, formerly em 
ployed in the alloy and _ stainless 
steel division, Joseph T. Ryerson & 
Son, Calif is 


metallurgical engineer, Pyromet Co 


Emeryville, now a 


San Francisco, Calif 


Ronald A. Kelsey @, formerly a 


research engineer with Aluminum 


Research Laboratories of Aluminum 
Co. of New 


Pa., is now employed as an engineer 


America, Kensington 


in the preliminary hull design se 
Boat Div 


Dynamics Corp., 


tion, Electric General 


Groton, Conn 


M. Scott Brooks @, a graduate of 
Polytechnic 
1954, is now with the metallurgy 
division of the National Bureau of 


Virginia Institute in 





Standards, Washington, D. ¢ 











OX) REYNOLDS 


ALL-ALUMINUM (2a 
EVAPORATORS and CONDENSERS 


“AMlodized 


WITH “ALODINE"® 


FOR EXTRA PROTECTION 


Room cooler condensers and evaporators 
by Reynolds are light in weight, and of 
a unique design. The continuous alumi- 
num tube eliminates many brazed joints, 
each a focal point for pit corrosion and 
leakage of refrigerant 

Fins are also of aluminum, thus elimi- 
nating galvanic action that leads to rapid 
corrosion and failure when dissimilar 
metals are in contact 

And finally, these durable all-aluminum 
assemblies are Alodized with “Alodine” to 
provide extra protection and adds years of 
efficient product life. 


ALUMINUM TUBES COPPER TUBES 
ALUMINUM FINS ALUMINUM FINS 


ALUMINUM TUBES 
ALUMINUM FINS 


ALODINE 1200 CONVENTIONAL 


SALT SPRAY EXPOSURE 1100 HOURS 


UNTREATED 


Reynolds all-aluminum construction prevents the bi-metallic action that inevitably occurs 


when fins and tubing are made of dissimilar metals. In addition, the high corrosion 
resistance provided by Alodized aluminum coils gives Reynolds Room Cooler Evaporators 


and Condensers higher efficiency and longer life 


Since 1914, Pioneering Research and Development in Metal Protection 


AMERICAN CHEMICAL PAINT COMPANY 


Ambler, Penna. 


Detroit, Michigan Niles, California Windsor, Ontario 
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CHALLENGE 
TO USERS OF 
WOVEN WIRE 

CONVEYOR 
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If you use woven wire conveyor belts for 
continuous heat treating, annealing, sintering 
or any other operations up to 2100° F, we 
challenge you to send for this FREE SAMPLE of 
Cambridge belting—and make these compari- 
sons to any other brand: 









































Spec. RR-23-22-12 
for use up te 2100'F. 




















Compare the uniformity and flexibility of the non-welded belt: 
see how the absence of welds permits uniform expansion and 
contraction of the entire belt under temperature changes. Compare 
the accuracy of mesh count and wire size. Compare the spiral 
formation and note lack of scars or marks on the body of the wire 
and cross rods. Compare its flexibility. And, compare even its 
appearance and its “heft’’. 






































Once you've done so, we think you'll agree that Cambridge offers 
you more . . . because they’re made better; that means longest 
belt life and lowesi belt maintenance for you. 


The Cambridge 
Wire Cloth Co. 


Dept. B * Cambridge 6, Md. 



























USE COUPON TO SEND FOR YouR 
PREE SAMPLE TODAY or call your 
Cambridge Field Engineer. He's 
listed under “Belting, Mechanical”’ 
in your classified telephone book. 



































OFFICES IN PRINCIPAL INDUSTRIAL CITIES 








THE CAMBRIDGE WIRE CLOTH COMPANY, DEPARTMENT 8 
CAMBRIDGE 6, MARYLAND 


Gentlemen: Please send me my FREE SAMPLE of your belting specification 


RR-23-22-12. 
Nome Title 
Company 
Street 
City Zone State 
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Engineering Design 
Opportunities in 
Castings* 


ASTINGS can often successfully re 

“3 place other methods of fabrica 
tion strictly on the basis of merit 
however, many of their good prop 
erties are not always understood by 
designers. Casting is the only manu 
facturing process that has practic ally 
no limitation on size (up to 200 
tons), shape and intricacy. Some 
examples of intricacy and detail in 
castings are automotive motor blocks 
hydraulic transmission components 
and molds for tires. Parts can often 
be cast to close tolerances with a 
surface finish that requires no ma 
chining or, if extremely fine finish is 
required, only finish clean-up cuts 
need to be taken. 

Wide choice of casting accuracy 
and finish is available among the 
processes of green sand molding, dry 
sand molding, shell molding, pres 
sure molding, permanent mold and 
die casting, centrifugal casting, pre 
cision casting, plaster molding, 
graphite molds, and a few others 
Tolerances of + 0.001 in. to + % in 
on a dimension can be obtained, de 
pending on the selection of the cast 
ing process and casting design. Sur 
face finishes range in smoothness 
from 1000 to 20 micro-inches in the 
Various processes. In some processes 
such as permanent mold, die casting 
and graphite mold casting, machined 
mold surfaces are being directly du 
plicated in the casting process. The 
very hard and tough alloys that are 
difficult to machine can be cast close 
enough to size and shape so that 
only grinding is required to bring 
the parts within tolerance 

The mechanical properties of cast 
and wrought material having the 
same composition and heat treatment 
are usually quite similar. The higher 
properties normally reported for 
wrought alloys generally represent 
tests taken in the direction of work 
ing and most often will be higher 
than for the castings; properties of 
wrought parts tested in the trans 
(Continued on page 150) 


*Digest of A.S.M. Lecture Course, 
“Why Castings”, by Hans J. Heine, 
Technical Director, American F ound- 
rymen’s Society, presented before 
the Louisville, Ky., Chapter © in 
March 1955. 






CRUCIBLE ACCUMET 
STAINLESS CASTINGS 


provide smoother surfaces ... closer tolerances —cut finishing costs 


Even intricately shaped parts, like this cream 
separator neck piece, can be used essentially as- 
cast when produced by the ACCUMET method 
That’s because ACCUMET casting employs hot 
molds with special inner linings. You get cast 
ings on which thin sections are minutely defined 

and with exceptionally fine surface finish 
Costly finishing operations are practically elim 
inated 

On this stainless steel part, for example, the 
only finishing operations necessary are drilling 
and tapping of the stem section, grinding flats 


on the bow end, and polishing 

To minimize finishing operations on your prod- 
ucts, consider the advantages of ACCUMET 
precision investment castings. Let your Crucible 
representative show you how their close toler- 
ances, fine finish, and physical and metallurgi 
cal accuracy can spell substantial savings for 
you. And — to see what information is available 
on these and other Crucible special steels, write 
for your free copy of the “Crucible Publication 
Catalog.” Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 22, Pa 


first name in special purpose steels 


Crucible Steel Company of America 
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low in cost 
high in productivity 
compact in design 





nee see 
controlled (12° wide 4, Two Quench Tonks for oil ond water, By 
x > oy reper hentia een. cede pet 
tela gees aged oil, thus producing ws quenching. 
distributed velocity to 
constont temperature by aviematic conivel, ©" Automatic electronic type controle 


ee 


PBB FURNACE COMPANY 





eer SYMMES STREET 
CINCINNATI, OHIO 
TRRRITORY NOW OFEN—WRITE TODAY 


a 
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Casting Design .. . 








will be lower than 


those of castings. This nondirection 


verse direction 
ality of the properties can be used to 
advantage in certain designs. Under 
favorable conditions, metal grains in 
castings crystallize with a minimum 


of 


from residual stress so that the cast- 


restraint and are relatively free 
ings are dimensionally stable during 
machining or heating. Directionality 
of fiber structure is both an advan 
tage and disadvantage of wrought 
If loads can be di 


rected favorably to the fiber, then 


the higher property values can be 


alloys. SseTVICE 


when loads are 
the fiber 
then the lower properties are the lim 


However 
to 


used per 


vendicular direction, 
| 
iting ones. 


Casting alloys do not exhibit fiber 


ing or directionality of properties 
except under unfavorable conditions 
of solidification. The nondirectional 
properties of castings are associated 
with the random distribution of 
metal crystals, dendrites, developed 
during freezing. Directionality of 


dendrites and the effect of fibering 
on properties can be obtained ingan 
improperly designed casting, ‘TMs 
condition can be prevented by good 
casting design 

The freezing rate or section size 
of the casting has an important bear 
ing on grain size. Large castings and 


freeze with 


ingots coarse grains 
Thin-section castings, or castings 
made in metal molds, have small 


grain on account of rapid freezing 
Mechanical of 
sists in breaking up coarse grains and 
finé The 
grain refining action of mechanical 


working ingots as 


promoting a grain size 
working is considered beneficial be 
cause higher values of ductility and 
impact strength are obtained at a 
given tensile strength having a fine 
grain. However, many castings have 
grain sizes not greatly different from 


of 


alloys in sections under | 


lron base 
thick 


Grain size 


those wrought alloys 
in 
have the desirably small 
necessary to develop good properties 
after heat Most 


rous alloys retain the grain siz 


treatment nonter 
de 
veloped during freezing of the cast 
ing. 


those alloys cast in metal or graphite 


For this reason, chill castings 
molds, usually display better proper 
ties than the same alloys cast in sand 
Thus, to make a true appraisal of 


(Continued on page 152 





AMERICAN INDUSTRY IMPROVES PRODUCTION...THANKS TO GAGS 


This is a gas-fired drying oven at the John J. Nesbitt 
Company in Philadelphia. The Company manufactures 
heating, ventilating and air-conditioning products, 
ranging from baseboard radiation to large volume 
blower fan units. This oven is one of the largest of its 
type in the country. It can take pieces up to 10 feet 
long on an overhead conveyor. Each can be painted a 
different color without interrupting the flow of the 
production line 

Throughout the entire process at Nesbitt’s, Gas is 
installed as part of the line. The flexibility of Gas allows 


close temperature control in a series of chemical baths 
and rinses preceding the drying and paint-baking process, 
and without expensive heat-up periods. The dry-off 
oven is ready in just 10 minutes, and the paint bake 
oven is ready in less than 25. Gas is used because it is 
faster, cleaner, and keeps operating costs down 

The John J. Nesbitt Company finds Gas the most 
satisfactory method of heat processing for its operation 
That’s reason enough for you to discuss your problem 
with your Gas Company's industrial specialist 

American Gas Association 
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You save money and trouble 
when you keep 


ACCURATE CONTROL OF 
LIQUID TEMPERATURES 


















































































This NIAGARA AERO HEAT EXCHANGER 
holds at 100° FP. the oil that lubricates a 2000 
H. P. rolling mill drive. (Rolls used appear in 
the foreground of the photograph 


























The Niagara Aero Heat Exchanger uses atmospheric air 
to cool liquids and gases by evaporative cooling, removing 
the heat at the rate of input, controlling temperatures 
precisely. You save 95% of the cost of cooling water. You 
get great saving in piping, pumping and power, quickly 
getting back the cost of the installation. 

You can cool and hold accurately the temperature of all 
fluids, air and gases, water, oils, solutions, chemicals for 
processes and coolants for mechanical and electrical 
equipment. You can cool welding machines, hydraulic and 
extrusion presses, plastic molds, furnaces, controlled at- 
mospheres, quench baths, obtaining better results with 
precise temperature. You obtain closed system cooling, 
free from dirt or scale. 




































































For further information, write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. M.P., 405 Lexington Ave. 

















New York 17, N. Y. 
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Casting Design . . . 


property differences which might be 
caused by grain size differences in 
wrought and cast alloys, the effects 
of section size, casting process, heat 
treatment, chemical « omposition, and 
sensitivity of the particular alloy to 
grain size must be considered 

Alloy groups being used as cast- 
ings include gray irons 
alloyed), malleabk pearlitic 


malleable irons, steels (carbon, alloy, 


plain and 
and 
heat and corrosion resistant), nodu 
lar irons, and among the nonferrous 
alloys those of aluminum, magnesi 
um, copper, nickel, lead, tin, titani 


|. P 


um and zinc 


Workability of 
Chromium Alloys* 


‘ue workability and ductility of 

pure chomium and chromium al 
loys containing 1 to 10% tungsten o1 
1 to 5% titanium were investigated 
Ingots 2 in. long and % in. diameter 
were prepared for these tests from 
electrolytic chromium 
0.005% 


no metallic impurities that could be 


containing 
0.06% oxygen nitrogen, and 
detected — spectrographically The 


metal was arc melted in a 


water 
cooled copper crucible under a purl 
fied argon atmosphere. Ingots pre 
pared in this manner had large col 
umnar grains with the longitudinal 
axis of the grains at right angles to 
the axis of the Electro 


spe cCImMens 


ingots 
polished, longitudinal 
taken from the pure chromium ingots 
were ductile when tested by bend 
ing, but transverse specimens were 
sometimes brittle 

Alloying additions of either tung 
sten or titanium did not effect any 
refinement in the 


grain resulting 


ingots. As-cast specimens contain 


ing up to 5% tungsten or up to 14 
titanium were ductile, provided they 
were electropolished The 10% tung 
sten alloy and the 5% titanium alloy 
were brittle in the as-cast condition 


When 


fractured before there was anv ap 


forged in air, all ingots 


(Continued on page 154 


*Digest of “The 
Chromium and Some Chromium 
Base Alloys”, by F. Henderson, S 
T. Quass and H. L. Wain, Journal 
of the Institute of Metals, Vol. 83, 


Fabrication of 





1954-1955, p. 126-132 























Syracuse cuts 


tray costs 96% 


with Inconel 


...cuts tool spoilage, too 


Breaks trays right and left . . 


working day, 


. Nearly every 
Syracuse Heat Treating Corporation 


had another silicon carbide tray (costing $3.25 each) 
broken while heat treating high speed tools. Often 
they lost four or five tools, as well. In one 5-month 
period the company replaced 90 broken trays. 


Tries Inconel” . . . Because of Inco- 
nel’s excellent record of withstanding 
heat and corrosion .. . because Inconel 
stays strong and tough when hot.. . 
because it doesn’t break when dropped. 
Syracuse decided to spend $10.00 and 
try several Inconel trays. 


The cost reduction through the 
use of Inconel . . . might appear 
to be fantastic,” says Mr. Fred 
Hunter, General Manager of Syracuse 
Heat Treating Corporation, but it “is 
a matter of record.” 

It’s a matter of record in many firms 
that Inconel saves money in high tem- 
perature equipment. And, it’s easy to 
handle readily shaped, welded, and 
machined 


Stops Thermal Shock Breakage 

. The company got immediate relief 
from breakage. Neither mechanical 
shock nor the thermal shock of clamp 
ing trays at 2300° F. with cold tongs 
fazed Inconel. Syracuse had no trouble 
with distortion either. 


So look into the hot spots in your plant. 
Maybe Inconel will save you money, 
too. To get more information, write for 
free booklet, 


Down oe 


“Keep Operating Costs 
. when temperatures go up.” 


Cuts costs $282.50... plus... In 
the first five months of using Inconel, 
Syracuse saved $282.50 (96° 
costs alone. 


) in tray 
Tool spoilage went down, 
too. The company considers that quite 
a return on ite $10.00 investment for 
Inconel .. . points out (see picture 
above) that trays have lots more life 


left 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 


Inconel 


New York , N y 


As, NICKEL — 


for long life at high temperatures — 
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‘UNITCASTINGS 

PLAY AN IMPORTANT PART 

IN| MANUFACTURER'S 
LEADERSHIP... 



































Accuracy cuts cost 
Less than 1 hour machining time is required 
per unit assembly with Uniteastings. 



















































































Z, Ne ,. 


--ADD UP TO TOP QUALITY PRODUCT! 


A nationally known manufacturer of house trailer tow-bar 
mechanisms keeps quality up and costs down by specifying 
Unitcastings. Dimensional accuracy, internal soundness and 
good surface appearance hold finishing costs to a minimum 
and help retain customer acceptance. In less than six years of 
production and over 202,000 parts later, leas than 4% of 1% of 
the total castings shipped have been returned for any reason. 

Beginning with the original design of the castings, Unit- 
cast’s engineering service has kept pace too, by continually 
modernizing the design to suit automobile chassis improve- 
ments, This is just one of the many Unitcast Foundry En- 
gineering Services available to our customers. 
















































































Let Unitcast help you modernize your product by includ- 
ing foundry standards in the design. Keep your production 
cost competitive. . .write today! 


UNITCAST CORPORATION « Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Unitcast 



































QUALITY 
STEEL 
CASTINGS 
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Chromium Alloys . . . 


preciable reduction in area. To pre 
vent cracking, the ingots were 
sheathed in steel jackets upset 
forged, and then draw forged 


Sheathed ingots of pure chromium 
and of the 1% tungsten alloy could 
1650° F. For the 1% 


and the 5% tungsten 


be forged at 
titanium alloy 
alloy, the forging temperature had 
to be to 2190° F The 
sheath of mild steel was too plastic 


increased 


at this temperature and had to be 


replaced with an alloyed ferritic 
steel. The 5% titanium alloy and the 
10% tungsten alloy could not be 


forged even at 2460° F 
bath at 2190° F 


heating and working unsheathed in 


4 borax salt 
was satisfactory tor 
gots of lower alloy content. Presum 
ably, a lower bath temperature ¢ ould 
be used with larger ingots because 
the lost 
rapidly when they 
from the bath 

The forging treatment refined the 


small ingots temperature 


were removed 


as-cast grain structure of the ingots 
but did not break up the oxide net 
work around the grain boundaries 
After removal of the surface by elec 
tropolishing, the forged specimens 
were ductile 

Forged billets of pure chromium 
and 1% tungsten alloy were swaged 
with further refinement of the grain 
size. To prevent cracking, the forged 
billets had to be ground and pol 
ished before they were resheathed in 
steel. A 
1650° F. and a reduction in area of 
15% between 


swaging temperature of 


passes were satisfac- 
tory. Electropolished swaged rod was 
ductile at room temperature and 
some specimens could be bent rap 
idly to 90° or twisted through 360° 

It was to 


swaged rod directly from arc melted 


impossible produc e 


ingots because of severe crackin 
that the 


operation. No attempt was made to 


g 
~ 


occurred during swaging 


~ 


swage the alloys containing 5 and 


10% tungsten or 1 and 5% titanium 

Rolled strip was produced from 
both swaged rods and forged bars 
As in the other working operations 
it was necessary to sheath the chro 


For roll- 


ing, however, it was necessary to use 


mium before it was rolled 


a composite sheath of mild steel and 
The the 
composite sheathing was that mild 
steel flowed much more easily than 
the 


stainless steel. reason for 


chromium, and stainless steel 


(Continued on page 156 





UDDEHOLM STOCKS THE TOOLMAKER’S STANDBY 


SAE/JIC-01 (Carbon .90%, Manganese 1.20%, that 


Silicon .25%, Chromium .50%, Tungsten .50%, 


Vanadium .20%) is a time-tested, oil-hardening, 


same source you get Uddeholm Swedish 
quality and Uddeholm service 
Furthermore, you can get many other grades 


non-deforming analysis for general tool and die of tool and die steels. The most generally used 


work. Uddeholm calls it UHB-46. It is available 


types, in an extremely wide range of sizes and 
from stock in all the forms illustrated: 


shapes, are always on hand. Stocks are carried in 
UHB-46 drill rods New York, Cleveland, and Los Angeles 
LU HB-46 flat ground stock WANT A STOCK LIST OF UDDEHOLM TOOL STEELS? 
UHB-46 hot-rolled bars , 

é UDDEHOLNA 55 as h St., Ne ‘ork 17, N.Y 
UHB-46 special nostions DDEHOI 1,155] ast 44th St w York 17 y 
{ 


HB-46 hollow bars Please send me_ 


tool steel stock lists 


And, we will deliver U HB-46 in special forgings 


With such a wide variety of sizes, shapes, and 
finishes, you can make all heat-treated compo- 
nents of a tool or die from one analysis and get 
them all from one source—Uddeholm. From 


‘why UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels New York: 155 East 44th Street, MUrray Hill 7.4575 
Specialty Strip Steels Cleveland: 3756 Carnegie Avenue, HEnderson 1-7440 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 
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Chromium Alloys .. . 


bonded to the chromium and was 
impossible to separate from the fin- 
ished strip. By placing mild steel 
between the chromium and _ the 
stainless steel, the sheath could be 
removed easily after rolling 

Pure chromium was rolled in the 
temperature range of 840 to 1650° F 
After rolling, the strip was fine 
grained with the grains elongated in 
the direction of rolling. As the rolling 
temperature was decreased, the 
amount of grain elongation was in 
creased, Annealing of the strip at 
1650 to 1742° F. produced equi- 
axed grains. 

In general, pure chromium strip 
was brittle after being removed from 
the sheath but was ductile if the 
outer layers were removed by pick- 
ling in a 50% solution of hydrochloric 
acid, To reduce embrittlement dur- 
ing rolling, the chromium was either 


Corleon's Weekly Stock Lit tell plated with iron or copper before 
Kee U t Dat oe wre oe oc oe te sheathing or sheathed under an at- 
p 0 e you just what you want to know: mosphere of argon. Iron plating was 

P Type, Gauge, Width and Length of somewhat more effective than the 

stainless steel plate in stock. other methods. Removal of 0.002 to 


on 
STAINLESS STEEL > Type, Size ond Gouge of stainless steo! 0.003 in. of metal from each surface 
heads in stock. 


was sufficient to restore ductility 


PLATE and HEADS > Soles representatives and warehouse To determine the tensile at 


distributors ready to serve you. erties of pure chromium strip, speci- 
9 


with G. O. Carlson, inc. mens 2.5 * 0.175 0.025 in. were 


Save ti machined from rolled strip and test 
Save time and money by checking 


this weekly list. If you do not ese ed at room temperature. The tensile 
Weekly your requirements listed, please ask properties of the more ductile speci 
for what you need you may be mens were as follows 
* surprised how fast we can produce Proof strength, 0.2% 55,000 psi 
Stock Lists it! Carlson is first with what is prob- Ultimate strength 74.000 psi 
ably the largest stock of stainless ’ . =a 
, Elongation 15% 
steel plate in one location— pro- 
duced to meet chemical industry The techniques used for rolling 
standards. Remember, Carlson is pure chromium were successful for 
your one-stop source for complete rolling 1% tungsten alloy at 1650° F 
package orders—including plates, The 5% tungsten alloy and the 1% 
heads, rings, circles, flanges, forg titanium alloy could not be rolled at 
ings, bars and sheets (No. 1 Finish 1650° F. rolled 


but could be at 

2190° F. At this temperature, how- 
Stainless Steels Exclusively ever, a nickel-chromium-molybde 

a num ferritic steel had to be used for 
ARLSON sheathing in place of mild steel. The 
INC 10% tungsten alloy and the 5% titan- 

ti . ium alloy could not be rolled. As- 

cast chromium and chromium alloys 


Plates Plate Products + Forgings + Bars + Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
= District Sales Offices in Principal Cities — = a =e ae am am 


also could not be rolled successfully. 

This report reveals that pure chro- 
mium and chromium alloys can be 
Write for your copies hot worked if the material is initially 


of Carlson's Weekly meee of a high degree of purity and if 
cues Cae Company impurity pickup during fabrication 
Ada is reduced to a minimum 

ress 


R. M. LAnc 
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for rapid 


evaporation 


of solvents of 
low volatility 





RINCO ROTATING VACUUM-TYPE EVAPORATOR 


(Patent Applied For) 


@ For speeding up routine evaporations. Handles volumes from 1 c.c. to 1000 



















c.c. Principle utilized — rotation of flask spreads out thin film over large area (diameter of flask) 
subjected to negative pressure. “Bumping” eliminated. Use of glass beads unnecessary. Rate of 
evaporation increased 4 to 5 times, depending on solvent used. Particularly advantageous with such 
solvents as water, dimethylformamide, etc. 30 ml. of water at 20° C will be evaporated in 30 
minutes or less. Very useful with heat sensitive compounds and biological extracts since no temper- 
ature increases are necessary. Evaporator will, of course, operate satisfactorily at higher evapora- 


tion rates with increased temperature, when sample characteristics permit application of heat. 


Evaporator consists essentially of a stainless steel shaft with a machined Standard 





Taper 19/38 joint at lower end. Shaft rotates on oilite bronze bearings within stainless steel housing 
having Standard Taper 12/30 take-off leading to vacuum pump or aspirator. Vacuum pump and 
trap are recommended for best results, but can be used with aspirator. Flask attached to Standard 
Taper joint at lower end of shaft rotates at approximately 60 r.p.m. by means of special motor. 
Standard Taper 19/38 joint accommodates smaller capacity flasks, i.e., 50 ml. H-63620 Reducing 
Adapters, Pyrex Brand Glass, permit use of larger flasks having Standard Taper 24/40, 29/42, 


etc. Entire apparatus can be easily disassembled for cleaning. 


Note: Support stend, Can be adapted to single or multiple units. 













clamp and glassware 


H- 21655 —Rinco Rotating Vacuum-type evaporator complete 


ore accessories and moy 


be ordered separately with motor and cord for use on 115V 60C,A.C.. . . $96.50 


Houston 11, Texe® 


w 

9 $, Ohi ae23® Supp PP22, Cait. 

HARSHAW SCIENTIFIC jieeeennegns ve note 
Fe THE HAR HAW CHEMICAL CO ao D Wiehe Ro 


o 48, Pa 
rites Swanson Sts. 
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They Wing Screw Drivers at 
Fast Clip with Dies of BIR 


It’s efficieney-plus at the busy 
plant of Oxwall Tool Co., Ltd., Ox- 
ford, N. J, For here there's every 
kind of machine for the high-speed 
manufacture of all kinds of quality 
serew drivers. They turn them out 
by the millions, large and small, 
including an ingenious worm-like 
serew driver which ean be bent around corners at the touch 


of a linger. 


The plant has a battery of 10-ton presses where the wire 
blank is winged on the end opposite the blade (see illustra- 
tion above © that it can be anchored im the plastic handle. 
The typical forming dies used in this operation are made of 
BTR (Bethlehem Tool Koom) tool steel. Oxwall engineers 
tell us that these BTR dies, hardened to Rockwell C48-50, 


are giving long service life in this application. 


BTR is our general-purpose, 
manganese chromium -tung 
sten grade of oil-hardening 
tool steel, pe rhape best 
known for safe hardening 
property also has good 
abr ion tanee and 
toughness, and is ideal for 
practicall evel 


appl eation 
where long : « desirable 
if vou 
ITH a worko our shop just put in a phone eall to 


teel distributor. You'll find him well 


stocked with BTR, and anxious to be of service to you, 


your Bethlehet 


Assortment of screw drivers made by Oxwall Tool Co., Ltd. Each blank 
is winged by a die of BTR tool steel, for firm anchorage in handle. Model 
shown in illustration at the upper right, with flexible shaft which can 
be bent as needed, is an ideal time-saver for cramped quarters. 


SHOCK-RESISTANCE PAYS OFF AS DIE MADE OF 
67 CHISEL PUNCHES HOLES IN HIGHWAY GUARD RAIL 


Becouse of its excellent shock-resisting properties, this die of Bethlehem 
67 Chisel tool steel provises economical punching of bolt holes in beam 
type highway guard ra'l. The die, hardened to Rockwell C-51, operates in 
@ 200-ton press. In addition to its shock-resistance, 67 Chisel is wear 
resistant, making it ideal for such applications as shear blades, het-work 
tools, blanking tools and swaging dies 





BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Here's How to Harden Tools with Holes 











Ordinaril hole in too eannot be elin nated Nor ean their 


nm most instan ™O sleyp tritist 
to eontre j | eet ft ho i tools ernel 
ne durin the } rdenit operation \lthoug LL ible 


to outline procedure tor all tool the ollowing prinei pies 


are reco ended for those contamime holes 


Ll, Quench 1 that the internal surfaces of the tool 


harden eo pletel When holes are relatively large. no pecial 


attention may be necessary; for amall holes, flush-quenching 
may be required 

2. If it i possible that effective quenching ma not oceur 
completely throughout the holes, pack them so that harden 
ing cannot take place in the holes, assuming that condi 
tion is allowed on the tool, Use clay, asbestos, steel wool or 


steel insert 


3. If only the surface of a hole is to be hard, as on a ring 


die, flush-cuench the bore while protecting the outside surface 
from the queneh 

The internal surface of a hole should be either uniformly 
hard, or uniformly soft. The worst possible condition is an 
irregular hardness pattern on the inside surface, because the 


high stress developed may result in eracking 





Anodizing and Painting Endurance of H 10 Alloy at 10° Cycles 
of Aluminum Alloys* 


in Long Tons per Sq. In 





LONDOS 
Sur Face CONDITION Air jepeteg 
Tar WATER 


<i® 
LTHOUGH aluminum-magnesium silicide alloys of the Unprotected 8.0 +.0 


H 10 type are now widely used in Great Britain Anodized, water seal 7.0 70 


Anodized, dichromate seal 7.0 6.0 
for engineering purposes and in transportation, experi- 


Painted 9.0 








mental data on the corrosion fatigue properties of this 





alloy are scanty. A series of fatigue and corrosion fatigue *Endurance in distilled water 5.9 tons per 
tests was made on a selected H 10 alloy (0.07 Cu, 0.20 mingham tap water 4.2 tons per sq. in 
Fe, 0.55 Mn, 0.61 Mg, 0.94% Si, trace Ti) in the unpro- 
tected, anodized and painted conditions in the following ham tap water (about 50 parts per million total dissolved 
media; air, distilled water, 3% sodium chloride, Birming solids) and metropolitan London tap water (360 ppm 
total dissolved solids) 

A direct chill cast billet of the 
alloy was heated to 930° F. and ex 





truded to %-in. diameter rods from 
which the test pieces were pre pared 
Prior to final machining, all test ma 
terial was solution heat treated in a 
salt bath at 975° F. for % hr., arti 
ficially aged at 320° F. for 18 hr 
and air cooled. Results of tensile 


tests on specimens prepared in this 


CINCINNATI way conformed to the usual specifi 
SUB-ZERO . cations for this type of material 


presents ba Carefully machined and polished 
‘ fatigue test specimens were anodized 
or for 30 min. at 68° F. in 2049 sulphuric 


economical acid The two sealing procedures 


mechanical employed for the anodized speci 
low mens were 30 min. in boiling water 
for one group and 30 min. in boiling 


temperature 54 potassium dichromate solution for 
refrigeration the other. (Reviewer's Nore: No 


statement is made as to the pH and 
purity of the sealing water. Both 
factors are known to be of impor 
tance in evaluating the corrosive be 
havior of anodized and sealed alumi 
num alloys. ) 

Additional machined and polished 
fatigue specimens were painted ac 


cording to the following procedure 
Here's the new CINCINNATI SUB-ZERO " 
CINCINNATI chilling machine engineered to the needs of 
SUB ZERO heat treating laboratories, experimental de- 
- partments, developmental centers and similar 
A-120-1 “limited production” users. The Model conversion coati 

A-120-1 has the capacity to chill 25 pounds type 

of steel an hour from +-80° to 120° fF 3 

* Costs less than It is easy to start—just plug it into a wall jul 

iu ? é ‘ ‘ ? ‘ 

$1500.00 socket—it costs only pennies a day to oper PSS 6 WESER GEENSS Warer Fane 
ate. Hermetically sealed refrigeration; all 4. Dried and then coated with a 
* 1 cubic foot capacity steel construction Instrumentation as red oxide-chromate primer followed 
required, Observation window, entrance by a 24-h 
* Simple "plug-in" holes, heaters and other test equipment 
unit available as accessories. Other units : : 
available in sizes to meet your needs tary alkyd finish automotive paint 


more then 16 yeers ex- (Continued on p. 160 
perience in low temperature Write for full information 
refrigeration. *Digest of “Corrosion-Fatigue 

General Offices and Piant Properties of an Aluminium-Magne 
sium-Silicon Alloy in the Unpro 
; ; - 3930-R5 Reading Rd. tected, Anodized and Painted Condi 
Cincinnati Sub-Zero Products Cincinnati 29, Ohio tions”, by N. P. Inglis and E. ¢ 
Larke, Journal of the Institute of 
Metals, Vol. 83, December 1954, p 
117-120 


Vapor degreased in trichlor 
ethylene 

2. Given a proprietary chemical 
of the chromate 


ou 
4 


Cold water rinsed and then 


au dry 


5. Spray coated with a proprie 
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Precision machining operations on heavy cumbersome pieces, 
such as the base and cover of a 200,000 kw Steam Turbine 
illustrated above, are not uncommon in the Steel-Weld Divi 
sion of the Mahon Company. Mahon service to manufacturers 
of processing machinery, machine tools, and other types of 
heavy mechanical equipment is complete in every respect 
Design-engineering, Fabrication, Magnetic and Radiographic 
Inspection, Stress Relieving, Grit Blasting, Machining and 
Assembling. If you use weldments in your product, or if parts 
of your product could be produced to better advantage in 
welded steel, you will find in the Mahon organization a 
unique source ... a source where design skill and advanced 
fabricating technique are supplemented by craftsmanship 
which assures a smoother finer appearing job embodying 
every advantage of Steel-Weld Fabrication. See Sweet's 
Product Design File for information, or write for Booklet 
showing Mahon facilities and capabilities in this field. 


THE &. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 
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An lizing the reduced parallel portion of the dependent of the number of stress 


specimen at a rate of approximate ly reversals. Accordingly comparison 
one drop per second. between different surface conditions 
(The curing schedule is not re S-N curves are given for all sur and corrosive media is based on the 
ported, ) face conditions tested in air and in endurance strength values at 10 
Fatigue testing was done in a ro the four corrosive media. Significant cycles. The tabulation at top of p 
tating (5000 rpm. ) cantilever typ losses in endurance strength occur 158 gives the approximate end 
machine with the load arranged to in corrosive media in a relatively ance strength in long tons (2240 
produce a uniform bending moment small number of cycles for example lb per square inc h at 10° evel 
over the reduced parallel portion of 10°, All curves continue to fall quite for the various surface conditions 
the specimen For tests under cor steeply even after 10° cycles and and test media 
rosive conditions, the corrosive me therefore it was impossible to obtain There is a serious drop in endu 
dium was dropped continuously on a value for endurance strength in ance strength of unprotected ma 
terial when exposed to any of the 


corrosive media. The slightly bette: 





performance in air of the painted 
specimens as compared vith the ili 
protected specimens, is taken as 

indication of slightly corroding in 


fluences under atmospheric condi 


THE ENTINE CONCEPT ] | <2: oo. 


is evident with both methods of 


OF HARDNESSTESTING || 


The finding that anodizing causes 
a loss of fatigue strength in air agrees 
with several previous investigations 


has now been radically changed by Microscopic examination 


" i Pe small surface defects in the anodi 
the Development of the REFLEX aeiiies uli Gems euteumed | 


act as stress-raisers under the test 


Hardness Testing Machines with conditions 


Detailed micros opic examination 


CARL ZEISS Projection System pee pentormes on at least one failed 


specimen from each of the 153 test 


revealed 


conditions. In genera! fracture took 


place at right angles to the axis of 
, ture espec 
I, the performance of Brinell the — All fractut arn 


tive of corrosive medium. were pl 


dominantly transcrystalline in chai 


Vickers, Knoop, Grodzinski tests it is no longer necessary to mak: 


microscopic measurements of the indentations. ’ 
acter. This was somewhat in contrast 


with the intercrystalline character of 
These indentations are AUTOMATICALLY projected, greatly magni 
the ordinary corrosion which takes 


place in H 10 alloy These result 


are interpreted as supporting the 


fied, by the REFLEX system, on a ground glass screen, right in 


front of the operator 


view that the rok ~t a corrosive 
This takes less time than applying agent in corrosion fatigue is to form 
an initial load, then a major load and a pit which acts as a stress-raiser with 


returning to the initial load. And the \\\\ the resulting increase in stress cau 
values obtained in the REFLEX ma.- \\\\ ing a continuous mutual intensific 
chines are very much larger than depth one , \\\\ tion of pit deepening and _ str 
values, Larger values always permit eo increase 
more precise measurements, resulting ae \\\ The conclusions are 

~~ ] The fatigue strength of a heat 
treated H 10 alloy is greatly reduced 


by mild corrosive agents such as dis 


in more accurate, reliable, informative 


test data. 


we 
. 
Write today for your copy of ees tilled water and normal tap water 


Bulletin No. A-14. = 2. The reduction in fatig 


strength in a severe corrosive agent 


such as 3% salt, is even more pi 


GRIES INDUSTRIES, INC. a sei 


consice | 


Anodizing 


o Ma : e New kR tle _ able protection against corrosion fa 





Continued on p. 162 
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A tew of the shapes available frorm SUPERIOR in standard specifications and tolerances or to 
your own design. The tube in the foreground is a gun drill shank made from 4130 alloy steel 


ave time and money on special shaped tubing 


““SUPERIOR"’ TUBING IS 


IMMEDIATELY AVAILABLE 


IN A WIDE RANGE OF SHAPES, FORMS, ALLOYS 


Many manufacturers have discov- 
ered that SUPERIOR’s ability to supply 
as standard what many firms con- 
sider specialty tubing saves them 
trouble, time and money. SUPERIOR 
makes round, square, oval, rectan- 
gular, elliptical and flat oval tubing, 
for instance. It makes capillary tub- 
ing, pointer tubing, electronic tubing, 
telescopic sizes, large OD-light wall 
tubing. Over 55 analyses are avail- 
able in carbon, alloy and stainless 
steels; in nickel and nickel alloys; 
in beryllium copper, titanium, 
zirconium 


The gun drill shank shown above 
and on the right is a good example of 
SuUPERIOR’s ability to supply unusual 


All analyses available in 010° to 4%” OD 


shapes. This newly rediscovered 
method of producing close-tolerance 
high-finish holes demands straight, 
rigid, accurate shanks with a 110 
V-groove. SUPERIOR can produce 
such a shape—and others—in a frac- 
tion of the time and cost it would 
take a customer to form his own. 


If you're having difficulty getting the 
kind of tubing you want, SUPERIOR 
can undoubtedly help you. Write for 
your free copy of Bulletin 40——A 
Guide to the Selection and Applica- 
tion of Superior Tubing. SUPERIOR 
Tupe Company, 2008 Germantown 
Ave., Norristown, Pa. On the West 
Coast: Pacific Tube Company, 5710 
Smithway St., Los Angeles 22, Calif. 


certain analyses in light walls up to 24” OD 


Yoertir itd 


The big name in small tubing 


Turks head rollers converting 
of SUPERIOR tut 


a hape f 


Gun drilis can produce holes from 4 to 
230 diameters or more in 4 times the 
speed of conventional drilling methods 
or better. Holes so produced are straight 
and round to tolerances of 0.0007 or 


66 and wall finishes are 7 mu-in or better 
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Anodizing .. . 


tigue. However the fatigue strength 
in air of anodized material is some 
what less than that of unprotected 
material 

4. Careful painting gives extreme 
ly effective protection against even 
the most severe corrosion fatigue 
conditions, 

5. All fatigue cracks are pre 
dominantly transcrystalline, and the 
type of cracking and general mode 
of failure are not affected by the 
corroding medium 


Reviewer's Nore: The spread in 


replicate data in this kind of work 
is frequently as much as 10%, The 
authors did not indicate the num 
ber of samples taken for each point 
given in the S-N curves. Only for 
the curves drawn for the unpro 
tected condition is there a clear 
demonstration of the differences in 
results for each environment. For 
the other 


differences for the various environ 


surface conditions, the 


ments are no greater than might be 


expected from normal statistical 
scatter. This is not meant to ques 
tion the authors’ general conclusions 
which appear quite valid 


G. H. Kissin 





f------- 


Our Bulletin Tells Yeux 


Cost-saving, better performance ap- 
plications for dissociated ammonia. 
10 advantages of dissociated 
ammonia over all other controlled 
atmospheres you have used. 


S&W ammonia dissociating process, with schematic 
flow diagram of installation we recommend for you. 
Specifications for standard S&W Dissociators with 
rated C.F.H, output from 75 to 2000. Larger capacities 


available on request. 


AMMONIA 


| DISSOCIATORS 


an vapaneeimenenad 


with HORIZONTAL Cracking Chambers 
are unconditionally guaranteed 


Get all facts about 
this efficient new- 
type equipment, 
Write today for your 
copy of Bulletin AD-1 


S&W unconditional 6-month guarantee that your 
Dissociator will produce rated output and will be free 


from defects in workmanship and parts. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |. 


Electric and Fuel-Fired Furnaces * Atmosphere Generators * Gas C 
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Taphole Clays* 


HE TYPES of materials used as tap 

hope filling and the properties of 
12 commercial clays mixed with 
varying amounts of coal, silica, and 
grog were studied in this investiga 
tion. Following the laboratory 
studies, mixtures were tried in the 
iron tapholes of three operating blast 
furnaces to assess their value 

The English, apparently, prefer a 
mixture of about 40 to 50% grog with 
50% plastic clay to which varving 
amounts of high-ash coal (20%) are 
added. Grog is usually ground, bro 
en firebrick but crushed ganister may 
be substituted. Chemical analyses of 
the 12 clay-grog mixtures showed a 
wide variation in composition. Silica 
content varied between 39 and 64%; 
alumina between 3.8 and 28.0%, but 
FeO, be 


tween 2 and 6%; lime and magnesia 


was usually about 25% 


under 10% each; loss on ignition be 
tween 6 and 24%. These analyses are 
taken of the clay-grog mixture be 
All of these 


mixtures gave satisfactory results in 


fore the coal addition 


actual operations, indicating that 
composition is not significant 
Drying and firing shrinkage were 
determined by measuring the change 
in length of dried or fired bars whose 
original dimensions were 4 in. long 


' (creen 


t+ in. wide and | in. thick 
strength tests were made on bars 
dried at 230° F. The moisture con 
tent varied between 12 and 20%; dry 
shrinkage between | and 5%; green 
strength between 55 and 254 psi 
The shrinkage on firing dried test 
pieces at 2030° F 
ranging between | and 3%. The ap 


was very slight 


parent porosity after firing at 2030° 
F. varied from 24 to 53%, but most 
of the samples had a porosity of 
about 30%. The highest 


occurred in the mixture with the 


porosity 


lowest silica content 39.8%) and 
highest alumina (28% The refra 
toriness of the mixture, called “squat 
ting’ tests by the authors, varied 
3040° F. The 
mixture with the lotvest 


between 2550 and 
squatting 

highest 
ind alka 


squatting 


temperature contained the 
amount of Fe,O, (5.629% 
lis (3.8%) 


temperature | 3020° fF 


The highest 
was ree ord 


Continued on page 164 


*Digest of “Investigations of Tap 
hole Clays and Taphole Practice”, 
by W. Banks and H. M. Richardson, 
Journal of the Iron and Steel Insti 
tute, Vol. 178, October 1954, p. 138 





Ten Million 
Axle Shafts 


=-Hardened 


Battery of TOCCO machines for hardening avtomotive axle 
shafts. TOCCO* -hardened shafts show an increase of up to 200%, 
in resistance to torsional fatigue over furnace-hardened shafts 
made of alloy steel. 


The application of TOCCO* Induction Heating to the surface harden- 
ing of rear axle drive shafts for passenger cars and trucks provides a 
fine example of how a less expensive manufacturing method often re 
sults in the best possible end product. 


For instance, TOCCO® Induction Hardening per- 
mits the substitution of easier machining carbon 
steels for expensive alloys, saving from 25¢ to 55¢ 
per car in material costs alone. Additional savings 
result from the fact that TOCCO eliminates the 


need for annealing, tempering and shot peening op- 
erations formerly required. Moreover, long hauls 
to and from the heat-treating department are 
eliminated because cool, clean TOCCO*® fits right 
in the production line—next to related operations, 


If you make parts that require hardening, annealing, brazing, or heating for forging 
or forming, it can pay you handsome dividends to investigate TOCCO® Induction 
Heating as a sound method of improving product quality while reducing costs. 


THE OHIO CRANKSHAFT COMPANY 


Mail Coupon Today ~ 


NEW FREE THE OHIO CRANKSHAFT CO. 


SULLETIN Dept. 8-6, Cleveland 1, Ohie 


Please send copy of “Typical Results 
of TOCCO Induction Hardening and 


Heat Treating.” 
Name — 


Position. 


Address —_ : " — 


Company—— 


SS. 





Tapnole Clays 


ed on the mixture with lowest silica 
(39.8%) and highest alumina (28%); 
apparently a higher content of mul 
lite would result on firing this 


sample, 


Two series of tests were made t 
determine the resistance of the clay 
mixtures to the corrosive action of a 
typical English blast-furnace slag 
The analysis of the slag was 30% 
1.5 MnO, 39.5 


SiO,; 20.7 Al,O, 


CaO, 6.8 MgO, 1.9 S and 0.6% FeO 
The first tests on slag action con 
sisted of molding a 3-in. cubic block 
of the clay mixture, drilling a 1-in 
diameter hole 1 in. deep in this 
block, filling the hole with crushed 
slag and then firing the assembly at 


2190” F 


attack by the slag on the clay mix- 
ture at this gE A second 


test was made by mixing 20% 
10% of the ground slag with 
clay mixture and then firing 


cones to determine the temperature 


There was practically no 





an INERT GAS welding problem? 


are some tips that can save you money! 


A. C. WELDING 


Motels Welded: Aluminum and magnesum ore the metals 


mort freaventiy weided with alternating current 


Tungsten Bectrode: for the veel range of welding opp 
cations, Sylvania Zirtung electrodes will give the mow de 
pendable ond the best performonce Under certain special 
conditions, Sylvania Thoriated Tungsten and Puretung Elec 
trodes con be vied occeptably 


if yeu hove trouble with these problems. ..use these tips 


Clean work material thorough 
Use superimposed high frequency 


Difficult Starting 


Brittie Electrode lips Use larger we electrode 


Use lorger size electrode 
Use centerless ground finish 
wn larger size electrode 


Excessive Heat in 
Electrode or Holder 


Try longer orc 
Use a larger ste electrode 


Freesing to Workpiece 


Use higher current 
Try helium of o minature of 


Poe Penenation 
helium ergon 


— 


There's @ right Sylvania Tungsten Electrode tor 
every inert gos welding job .. . and a right 


D.C. WELDING 


Metals Welded: Sioinien sice!, incone!, mone! ond other 
timilor metals 


Tungsten Electrode: For the vival range of welding applica 
tions, Syivenio THORIATED TUNGSTEN electrodes will give 
the most dependable ond best performance. Under certoin 
specialized conditions, Sylvenio Zirtung end Puretung Elec 
trodes can be vsed acceptably 


't yeu hove trouble with these problems wee these tips 


Pont the electrode 

Try touch starting 

Use argon instead of helium 
Start fillets with filler rad 

(if permissible) 


Difficult Starting or 
Lew Voltages 


Brittie Electrode Tips Point the electrode 
Use o larger size electrode 
Pont the electrode 

Use o larger size electrode 
Use centeriess ground finish 
in larger size electrode 


Excessive Heat in 
Flectwode or Holder 


Metal Pickup, Contams 
nation of Electrode Tip, 
Erratic Ares 


Use o lorger size electrode 
Use orgon instead of helium 


Use higher current 


Poor Penetration Y 


Try helium or helium argon mixes 


ry Sylvania Zirtung 


Point the electrode 
Use starting block 


Use o larger vize electrode 
Point the electrode 
Use a longer arc 


SYLVAMIA ELECTENC INC. « (748 BROAD, MEW YORK 19, 


\ 
\ 
ln Conede Ne eee, Universiny Senter Bite.  Corhetien sets S 


SYLVANIA¥~ 


Lighting redo» Sedona « telein. + Mell 
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of initial deformation of the cones 
For the 20% slag mixture, the “squat 
ting” temperature varied between 
2190 and 2550° F., and for the 40% 
slag mixture between 2120 and 
2440° F. These cones had a soften 
ing temperature that was 360 to 
540° F. lower than that given previ 
ously for the clay mixture contain 
ing no slag. The low-silica (409 
high-alumina (28%) clay again 
showed the highest temperature at 
which deformation of the cone 
occurred 

Bar specimens 4 « 1 x %& in. were 
molded of each clay with 0, 10, 20 
and 30% of fine coal for studies of 
the effect of these coal additions 
Drying shrinkage of each bar was 
measured and then the bars were 
fired for 2 hr. at 1110, 1470, 1830 
and 2190° F. in an atmosphere of 
nitrogen. After each firing the loss in 
weight, shrinkage, and apparent po 
rosity were measured. The volume of 
each specimen remained nearly con 
stant for firing temperatures up to 
1470” F., but above 1650° F. the 
shrinkage increased for clays with 
the higher coal additions. Up to 
1470° F. shrinkage varied between 
0.7 and 1.5%; at 2190° F. between 
3.8 and 5.9%: at 2550° F. between 
9 and 13%. The porosity increased 
for each mixture up to 4 maximum 
of 1830° F., the higher coal con 
tents causing the greatest increase 
At this temperature the mixture with 
no coal showed 32% porosity which 
increased to 38% with 30% coal 
Above 1830° F porosity decreased 
rapidly with increasing temperature 
as vitrification set in. At 2550° F 
all samples showed less than 27% 
porosity 

Following these extensive studies 
at the laboratories of the British 
Ceramic Research Asso actual 
tests of clay-grog-coal mixtures were 
tried on two blast furnaces. The 
thickness of the furnace wall was 
about 4 ft. and to fill a hole of this 
depth requires 4 to 5 cu. ft. of clay 
Using one of the clay mixtures con 
taining either 10 or 20% coal, studies 
were made of the performance of 
the clay In the blast turnace The 
most interesting results developed 
from measurements of taphole tem 
peratures by inserting thermo 
couples to various depths and by 
drilling core samples for analysis 
and X-ray studies of the minerals 
present at various depths 


(Continued on page 166 





part in industry, you'll find Watson-Still 
man Hydraulic Extrusion Presses at work 

Watson -Stillman’s cooperative engineer 
ing and design work with extruders is one 
reason why. W-S Complete-Service is an- 
other. All steps in the manufacture of W-S 
Extruders are conducted within the Wat 
son-Stillman plant . assuring complete 
quality control from design to final ship- 


from Connecticut to 
California... 


W-§ EXTRUSION PRESSES GET 
THE NOD FROM NATION'S LEADING EXTRUDERS 


@ Wherever extrusion plays an important 


ment. And all W-S Extruders are com 
pletely assembled, piped, wired and tested 
under dry run conditions before shipment 
Any wonder why W-S Presses have won 
industry-wide, nationwide acceptance? 
The “‘Completeline”’’ of W-S Presses, 
conservatively rated at capacities from 
500 to 5,000 tons, are designed for light 
metals, other non-ferrous metals and steel! 


Next time you're in the market for a 


hydraulic extrusion press, check with W-S 
first—and save yourself a good deal of 


time, trouble and money 


NEW BULLETIN! 


Describes the aluminum 
extrusion process—flea- 
tures of W-S Extruders 
W-S Complete-Service 
W-S Hydraulic Stretch 
ere Write for your tree 
copy today. Ask for 
Bulletin 3408 
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TIRCOS :""" 
“WT , QUALITY WELDS 


NEW aluminum spooled wire 


offers these advantages for inert gas welding 


From the standpoint of economy and speed, the welding of 
aluminum by inert gas produces good welds, providing the alu- 
minum wire is properly prepared for this process. Arcos has 
established the controls necessary to assure the high quality 
required for good welds. That's why it will pay you to specify 
Arcos ALUMAR Spooled Wire. Its uniform, clean finish gives 
better conductivity and arc stability. Each batch is pre-tested 
to assure you weld metal characteristics within a critically 
controlled range. 


Write today for our new Bulletin on the complete line of 
Aluminum Wire—Spooled, Coiled, Straightened and Cut. For 
every aluminum welding job, Arcos offers the wire you need 
for the results you want. Arcos Corporation, 1500 South 50th 
Street, Philadelphia 43, Pennsylvania. 


WELD WITH 


TIRCOS 


ALUMINUM AND STAINLESS SPOOLED WIRE 


METAL PROGRESS; PAGE 166 

















Taphole Clays . . . 


The temperature gradient in a 4-ft 
long taphole showed a maximum 
temperature of 1110° F. at 3 ft 
6 in. from the furnace shell, 1110 
to 1830° F. in the next 3 in., and up 
to 2730° F. for the remaining 3 in 
In the coolest zone drying shrink 
age is the important property of the 
clay mixture, and in the intermedi 
ate zone firing shrinkage is most im 
portant. The hottest zone consisted 
of vitrified clay and then a mixturs 
of iron and clay containing silica 
iron, cementite, iron phosphide, and 
mullite. 

At the interface a small amount of 
ferrous silicate was present and iron 
phosphide had penetrated the por 
ous vitrified clay surface. The sam 
ples nearest to the molten iron con 
sisted mostly of quartz, mullite and 
cristobalite. The original mineral 
kaolinite was identified in samples 
only 2 to 3 in. back of the interface 
indicating that the temperature her: 
was not high enough for vitrification 
of the clay mixture. Because no hime 
was found, it was assumed that slag 
did not attack the taphole clay 


Conclusions 


l Although the chemical com 
position of the taphole clay mixture 
may vary, its drying shrinkage 
should be low 

2. The use of a powerful taphole 
gun is essential. 

3. The maximum percentage of 
fireclay in a grog-clay or in a g 


uN 
ister-clay mixture will depend on 
the plasticity and particle size of the 
particular clay, and on the strength 
of the taphole gun. A strong gun 
may force a mixture of low clay con 
tent into the hole but more clay will 
be needed with a weaker gun 

4. The addition of coal facilitate 
drying of the mixture between cast 
and the drilling of the hole because 
it increases the porosity of a dry ¢ 
fired clay-grog mixture. (If too much 
coal is used a weak hole will result 

5. Although no marked chemical 
attack between molten metal and the 
taphol mixtures was observed, slag 
will react with fireclay and grog. To 
keep this slag attack at a minimum 
it is important to use only a small 
volume of roughing slag in the mir 
ture. Also, the mixture should con 
tain a refractory grog 

E. C. Wricnt 





Powder Metallurgy 
for Atomic Engineers* 


FTER giving a simplified account 
of how a nuclear power reactor 

can be constructed, the authors note 
that it involves several major prob- 
lems due to the facts that the inter- 
val temperature of the fuel elements 
will be as high as 1300° F., that the 
coolant or heat transport medium 
(helium, argon, liquid sodium, pres- 
surized water or whatever) must not 
pick up particles of fuel or corrode 
the external piping system or the 
heat exchanger, and that the ma- 
terials of reactor construction will 
suffer from intense neutron bom- 
bardment. Much study on the latter 
problem indicates that the metals 
generally increase in yield strength 
(and hardness of annealed metal) 
due to disorganization of the crys- 
talline lattice and even the creation 
by transmutation of atoms of new 
alloying metals 

The bulk of the paper discusses in 
general terms the way structural 
units made by powder metallurgical 
methods may be expected to differ 
from those made by conventional 
methods when exposed to conditions 
within a power reac tor. 

First as to crystal lattices 

Any powder partic le has much 
surface and little mass. The crystal 
lattices at the surface are highly dis- 
ordered, having large amounts of lat- 
tice vacancies dislocations or other 
disturbances. More lattice distortions 
in the metal powders are produced 
during compacting, under the very 
high pressures which exist in the con 
tact areas. During sintering, the lat 
tices rearrange to a certain extent 
but very seldom end up in ordered 
structures. Thus the disordered lat- 
tices resulting from the powder 
metallurgical processing are likely to 
make a sus eptible material more re 
sistant to radiation effects 

Grain Structure — Grain growth is 
a matter of greatest importance The 
compact contains a large amount of 
highly cold worked powder partic les 
Between the particles are voids — 10 
to 30% of the compact volume. Even 
before, but especially after compact 

*Digest of “The Role of Powder 
Metallurgy in the Design of Nuclear 
Power Reactors’, by Henry H. 
Hausner and Milton C. Kells. Paper 
read before the April 1955 meeting 


of the American Society of Mechan- 
ical Engineers 





TIRCOS QUALITY 
QUALITY WELDS 


Welded manifolds 
handle a hot problem 





For maximum efficiency, the engines of fast-flying bombers and 
skycruisers operate at high temperatures. Exhaust manifolds get 
red hot... actually spit fire. Manifold materials and the welds 
must meet unusually rigid specifications. 

On critical applications like this, Arcos Stainless Rods and 
Electrodes will produce the welds that will nof fail under the 
terrific heat and vibration involved. When you need weld metal 
of this caliber for severe service, remember that Arcos filler 
metals are triple tested—each grade for its physical, chemical, 
and metallurgical qualities. Conscientious quality control by 
Arcos eliminates the expense and uncertainty of trial and error 
welding. In less time . . . at less cost, you get dependable welds 
for longer service. For proof—order Arcos Stainless Rods and 
Electrodes for your next tough job 


Arcos Corporation, 1500 South SOth Street, Philadelphia 43, Pa. 


fC) WELD WITH 
STAINLESS RODS AND ELECTRODES 
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Powder Metallurgy . . . 
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Alloying by powder metallurgy is 
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more, since sintering temperatures 


are below melting 
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Finally, useful mixtures of metals and 


nonmetals cermets ul ymly be 
mace trom powder mixtures 
Bonding for heat transfer purposes 


fuel ele 


Air Hardening Steel 


PRK-33—Air Hardening, Non-De- 
forming Cobalt, High-Carbon, High 
Chrome. For high production blank 


IS especially necessal ror 


ments, which must be clad with a 


protective metal, and this must 
well bonded in order to transfer the 
heat 


metallurgy offers some a 


generated internally Powder 


"“MINEOR,” our 5°/, Chrome, Air Harden- 
ing Tool Steel, has many of the desirable 


ivantages In 


this respect Diffusion of one metal 


features of our 


ing, forming, drawing, trimming and 
shearing 


NEOR—The Original Oil Harden 
ing, Non-Deforming High Carbon, 
High Chrome. Recognized as the 
ideal lamination die stee!. Also suit 
able for other long run dies 


OHT—Oil Hardening, Non-Deform 
ing. Excellent machineability, mini 
mum distortion, good resistance + 
wear. An economical stee! for short 
run dies. 


“MTé"—The Standard "M2 Type 
High Speed Steel. Designed for o 
superior tool and at the same time 
saves critical alloys. 


more expensive tool 
steels and excels with long life and high 
productivity. For applications where 
easier machinability and simple treat- 
ment — combined with non-deforming 
properties—in steel that excels the stand- 
ard oil hardening tool steel and ap- 
proaches the qualities of a high carbon, 
high chrome steel, “MINEOR" is the con- 
venient cost-cutting answer. Call your 
Darwin sales engineer for advice on 
such uses as all kinds of Dies, Gauges, 
Reamers, Taps, Broaches, Punches, Shear- 
ing Blades and Thread Rolling Dies. 


Complete line of highest grade Tool Steels, including PRK-33, DARWIN No. 1, NEOR, 
MINEOR, OHT, “MT6" and various grades of Hot Work Specialty Steels. Furnished 
in Bor Stock, Billet and Sand Casting, Drili Rod, Fiat Ground Stock and Too! Bits. 


Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels 


2345 ST. CLAIR AVENUE 


. Ww ' | 


REPRESEMTED 


a oo ee { 


« CLEVELAND 14, OHIO 


OLUMBUS onto . 


sy 


ZIV STEEL & WIRE CO, CHICAGO + DETROIT + ST. LOUIS + INDIANAPOLIS + TOLEDO + MILWAUKEE 


* &. 6. OPP COMPANY, NEW YORK CiTY 


PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES ~ 


CHARLES © WEBSTER, PLAINVILLE, CONNECTICUT + CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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AS PARTNERS 
IN YOUR PROGRESS 











-»-we have great confidence in you —our customers! 


It is because we have this confidence in you that we 
substantially increased the production capacity of our Niagara 


Falls, N. Y. and Morganton, N. C. plants. 


It is because of this confidence that we are constantly 
engaged in far-reaching research and developmental activities 
to insure your steadily increasing acceptance of our products 


in the years to come, 


And it is because of this confidence in you that we look 
forward to still greater rewards from our partnership in your 
progress — to the degree that they are merited through the 


dependability of our products and the alertness of our service. 


(yreat Lakes ( arbon ( orporation 


GRAPHITE ELECTRODES NODES. MOLDS and SPECIALTIES 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N. Y. 
PLANTS: Niagara Falls, N. Y., Morganton, N.C. 
OTHER OFFICES: Niagara Falls, N. Y., Oak Park, LiL, Pittsburgh, Pa. 


Sales Agents in Other Countries: Great Northern Carbon & Chemical Co., Lid., Montreal; 
Overseas Carbon & Coke Company, Inc., Geneva; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo 
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most widely used high chrome, 


... of Duraloy HH Alloy, one of the 
medium nickel alloys. 


METAL PROGRESS, 


Two items concerning these furnace rolls may be of particular interest: 





PAGE 





a—the size: 20 feet long—14" OD, %" wall thickness 
b—welding operations by which reducing cones and shafts (both 


170 


statically cast of the same alloy) were welded to the centri- 


fugally cast rolls 


These two items will serve to emphasize two phases of our service: (1) the 


large size centrifugally cast tubes we are able to produce and (2) our 


machining and finishing facilities, including welding. 


Our new 16-page general Bulletin — 3354-G — gives complete details. 


Would you like a copy? When writing or calling would you mind telling 
us the general nature of your high alloy casting requirements? Better yet, 


if you have specific requirements on which we could help, let us have 


the details. 





Powder Metallurgy . . . 


are not brittle and cannot be ground 
so easily; however, they form brittle 
hydrides Decomposition of these 
hydride powders occurs in vacuo at 
elevated temperatures ind the meta! 
powders formed in this way are ap 
plic able to any powder metallurgical 
process. Zirconium indeed has been 
found to be an almost ideal material 
for powder metallurgy, inasmuch as 
it sinters to high density at te mpera 
tures far below its melting point 
Thorium also densifies at fairly low 
temperatures 

Handling of these powde rs is not 
as easy as ordinary metal powder 
Beryllium, in powder form, is highly 
toxic; zirconium, in fine particle 
sizes, is highly pyrophoric; and the 


powders of uranium and thorium are 


both toxic and pyrophoric They 


must be handled with greatest care 


in special equipment E. E. 7 


Correspondence . . . 


Continued from p. 124 
sponsored by N.P.A. Metal Working 
Div., both issued March 13, 1952 
reflected the results of this close co 
operation. Within months the pres 
sure was relieved, and of actually 
required supplies, only those back 
logs of orders existed which are to 
be found at normal times in every 
active industry 

This statement on the present 
situation is made as a result of 
studies and analyses of reports. Some 
two or three of the many substitute 
methods for machining of the hard 
carbide materials can be used effec 
tively, within limits, in certain par 
tial phases of mechanical produc tion 
Improvement in these processes can 
be expected. But much of the pro 
cessing that has required industrial 
diamonds will continue to require 
industrial diamonds. At best, substi 
tute methods still would be substi 
tutes and costly to use 

The use of the suppl mentary aid 
to machining mentioned above to 
gether with the Government stock 
pile, and a supply of industrial dia 
monds and tools always in the hands 
of the various branches of the in 
dustry, would provide all American 
industry requirements for a long 
period. It then only would be neces 
sary in a time of national emergency 


(Continued on p. 172 








Northwest's years of research in formulating and perfecting 


analytically correct, job-adjusted cleaners are your assurance of the right 
chemical for your job. 


COST PER FINISHED Northwest's Metal Cleaning Specialists have at their command such 
ARTICLE IS THE TRUE outstanding processes as LO HI pH — for cleaning prior to plating, painting 
COST OF YOUR CLEANER or vitreous enameling; ALKALUME — for preparing aluminum for 
finishing and spot welding; INTERLOX — for phosphate coating; SPRA-LUBE 
—to control overspray of “todays” paints in water-wash paint 


booths; PAINT STRIPPERS — specific to your needs; SUPER-DRAW AND 
FLUID FILM—for drawing metals. 


Northwest's production-tested chemicals and “Right the First Time” 


reco dations will save you money. Your Northwest Cleaning Specialist 
is as close as your phone. 
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ALL WEW SELF-CONTAINED INJECTION END 
ALL NEW SELF-CONTAINED CLAMP END 


A NEW approacu 
TO DIE CASTING 


NEW H-P-M 
DIE CASTING MACHINE 
OFFERS MORE THAN JUST 
NEW MACHINE DESIGN 


The new H-P-M die casting machines are being hailed 
as the most important advancement in die casting in 
fifteen years, and rightly so . . . more than forty new 
and improved features! These features result in mini- 
mum mold flash .. . faster die set-up . . . greater ver- 
satility in die usage and casting design . . . reduced 
maintenance . . . maximum safety and performance. 
The new self-contained Link-Wedge mold clamp is the 
best. There's plenty of “beef” in these new models. They 
are available in a complete range of sizes 

.».cold chamber or gooseneck types. 


Write for Bulletin 5400 which de- 
scribes these new units in detail. 


THE HYDRAULIC PRESS MFG. COMPANY 


1058 Marion Road, Mount Gilead, Ohio, U. 5. A 


os gis GC EL 


Milas WORnwe Patents | PAs) macraras ; Oe Cable macraras ; reteues : POwts tQuem 
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Correspondence . . . 


to qui kly resume the same moderate 
controls as were established by 
N. P. A. Order M-102 and M-103 
“during Korea”. At that time not 
one wheel in industry failed to turn 
for lack of industrial diamonds 

In addition to the above, it ap 
pears advisable again to add that 
this Association and its members 
constantly are working to inform 
users of industrial diamonds of the 
methods that prolong the life of dia 
mond tools, and that diamond tool 
producers will continue to make 
their products more efficient and 
more durable. These activities and 
the reclamation of diamond mate 
rial from used tools are tantamount 
to stretching the supply even beyond 
the safety limits which already will 
have been pushed back, in times of 
emergency, by the methods cd 
scribed in the preceding paragraphs 

In view of the frequent repetition 
of a theme by writers whose error 
from a perusal of the above, is easy 
to understand, this critical industry 
risks severe damage. It is earnestly 
hoped that your magazine will place 
before the public the viewpoint of 
the industrial diamond industry as 
expressed by this Association. There 
by there might be some mitigation of 
the trouble caused by articles similar 
to the one that appeared n you! 
December issue 

Arnos D. Leverincr 
Executive Manager 
Industrial Diamond Asso: 
ot America, In 


Cathodic Protection 
With Zinc Anodes* 


Cationn protection with zine has 

continued since its first known 
use for this purpose on copper 
sheathed wood-hulled ships. It was 
then used on steel ships to reduce 
the effect of the galvanic couple be 
tween hull steel and bronze pro 
pellers, which corrodes the hull at 
the stern of the ship Protection olf 

Continued on p. 174 


*Digest of “Sound Applications 
for Zine Anodes”’, by A W Pea 
body, a talk presented at the Thirty 
Sixth Annual Meeting of the Amer 
ican Zine Institute, St. Louis, Mo 
April 21, 1954. 





READ 


how you can benefit 
by JESSOP’S great 
product variety 


Hopes for the future notwithstanding, 
Jes*op iays no claim to being the largest 
specialty steel soaker in America, but care- 
ful check shows it to be the most diversi- 
fied. We produce the greatest variety of 
special steel products, shapes and sizes 
available anywhere. There's a profit story 
in this for Jessop and for you, too. We 
profit by spreading ourselves across a 
greater segment of industry. Like a mod- 
ern investment trust we avoid the ups and 
downs of vertical markets. Our current 
sales success proves the point. You can 
profit if you come to Jessop for more of 
your requirements and obtain the service 
and delivery advantages that single-source 
purchasing affords. What’s more, 

you'll enjoy doing business with 

the Jessop team .. . aggressive 

men eager to earn their salt by 
helping you in your business. 

Check the list on this page and 

pick more products to buy from 

Jessop. You'll be glad you did. 

















"YOU CAN HEAT ANYTHING 


FASTER and BETTER 


WITH 


Lepel 
HIGH FREQUENCY 


s des tion 


HEATING UNITS 


The Lepel line of induction heating units represents the most advanced 
thought in the field of electronics as well as the most practical and 
efficient source of heat yet developed for industrial heating. With a 
background of half a century of electrical and metallurgical experience, 
the name Lepel has become the symbol for quality in induction 
heating equipment embodying the highest standards of engineering 
achievement, dependable low cost operation and safety. 


If you are interested in the application of induction heating you are 
invited to send samples of the work with specifications of the 
operations to be performed. Our engineers will process these samples 
and return the completed job with full data and recommendations 
without any cost or obligation. 





30 KW INDUCTION HEATING UNIT 


LEPEL Electronic Tube GENERATORS 100 KW mesweNer wane war 

1 KW; 2% KW; 5 KW; 10 KW; 20 Kw; 

_ 30 KW; 50 KW; 75 KW; 100 Kw. WRITE FOR THE NEW LEPEL CATALOG . . . 36 illus: 

‘ trated pages packed with valuable information on high 
LEPEL Spark Gap Converters frequency induction heating. 

2 KW; 4 KW; 7% KW; 15 KW; 30 Kw. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


oSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, Nv. Y. 
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NOTHING LIKE A REFRESHING DIP 
unplated Vaco Screwdrivers take this dip in Cities Service 
Anti-Corrode 


they’re fresh for the next 12 months. 


. and when 


. com- 


pletely protected against rust and corrosion. Brand 


finish, brand new sales appeal. Vaco operates world’s largest 


plant exclusively for manufacturing of screwdrivers. 


Screwdrivers take bath that lasts a year! 


Bath in Cities Service Anti-Corrode Protects 
Vaco Screwdrivers Against Rust for 12 Months 


The Vaco Products Company of Chicago, Illinois 
operates the world’s largest plant devoted exclu- 
sively to manufacturing screwdrivers. Obviously 
they cannot afford rust... whether screwdrivers 
are in storage or en route to a customer... this is 
particularly true of special orders for those blades 
which are not plated. 

That’s why Vaco uses Cities Service Anti- 


Corrode #27 on these special order blades. They've 


found this unusual product prevents rust during 
transportation and storage 
Whether you're concerned with storage, protec 

tion en route or product display, you'll find Cities 
Service Anti-Corrodes the ideal rust preventives 
for your business, too. For information, contact 
your nearest Cities Service representative or write 
Cities Service Oil Company, Sixty Wall Tower, New 


York 5. N, Ee 


CITIES ) SERVICE 


QUALITY PETROLEUM PRODUCTS 





HOW CHACE THERMOSTATIC BIMETAL 


ACTUATES 
THE 


CIRCUIT 
BREAKER 


PRODUCT OF 
1-T-E CIRCUIT BREAKER CO., 
PHILADELPHIA, PENNSYLVANIA 


CLOSED 
NOMENCLATURE CIRCUIT 


1-T-E type EQ breokers are 
designed for use in panel- 
boards and load centers or 
for individual mounting 
where the voltage does not 
exceed 120 volts a-c to 
ground. It combines thermal- 
magnetic tripping action to 
afford complete protection 
against both small overloads 
and short circuit faults. Arc 
chutes, silver alloy contacts 
and a quick make-and-break 
trip-free mechanism combine to make this a premium grade 
breaker. It is furnished in either one or two pole designs. 


HOW IT OPERATES 

An element of Chace Thermostatic Bimetal furnishes the actu- 
ating medium for breaking the circuit under conditions of 
small, gradual overload. The bimetal strip (1) is carefully and 
accurately calibrated to deflect at a predetermined temperature 
range. Its deflection directly actuates the tripping mechanism 
of the circuit breaker by releasing the spring-loaded latching 
arm at (2) causing the contact rocker to break the circuit 
instantly at contacts (3) in response to the same spring tension. 
Chace Thermostatic Bimetal is available in 29 different types, 
in strip, coils or in complete elements fabricated to customer 
specifications. Send for our new, free 36-page booklet, “Suc- 
cessful Applications of Chace Thermostatic Bimetal,” containing 
valuable engineering information for designers of thermally 
responsive devices. 


W. M. CHACE CO. 
: Theumnostalic Bimelal 


%, a 1626 BEARD AVE., DETROIT 9, MICH 


METAL PROGRESS; PAGE 174 





Cathodic Protection . . . 


the entire steel hull is a relatively 
recent development. Magnesium gal- 
vanic anodes have been favored in 
recent years as being more satisfac 
tory than zine for ship protection 
However, zinc is still a competitive 
product when it is of the right grade 
and correctly used 

The purity of zinc used in anodes 
affects their performance in sea 
water. Anodes of ordinary grades of 
zinc will at first discharge current 
and provide protection but as the 
current discharge consumes the zin« 
it becomes covered with a dense 
corrosion product that prevents the 
flow of current and the anode be 
comes ineffective until the corrosion 
products are scraped away. If the 
zinc anodes are of Special High 
Grade zinc with the iron content 
particularly, not above 0.0015%, they 
will give satisfactory protection, 
since corrosion products that form 
are porous and of sufficiently low 
electrical resistivity to cause no ap 
preciable reduction of current out 
put during their service 

In ship protection service, zin 
anodes are used to protect the 
painted hull plates, propellers, con 
denser water boxes, salt-water tanks 
and similar applications. In the pro 
tection of painted steel surfaces, it 
is important to avoid excessive cath 
odic potentials, otherwise _ blisters 
may form in the paint film. Zinc is 
well suited in this respect since the 
protective potentials are inherently 
limited to values that can be toler 
ated by ship paints 

According to the speaker the po 
tential use of zinc anodes for ship 
protection is large and has not been 
completely developed. The biggest 
factor working against zinc is the 
record of spotty past performance 
because impure metal and inade 
quate installation methods were often 
employed 

Although the answers to most dif 
ficulties — such as obtaining good 
electrical contact between structure 
and anode, placement of anodes 
and amount of current impressed on 
them — are now known, intensive re 
education of the shipping industry 
will be required if zinc is to main 
tain its competitive position in this 
application 

Steel structures at shipping termi 

Continued on p. 176 





AUTOMATIC ROLLER GRID FURNACE 


CONTINUOUS 


¥ 


CONTINUOUS ELECTRIC FURNACE 


~ 
CONTINUOUS ROTARY RETORT FURNACE 


VITREOUS ENAMELING UNE 


LINDBERG 
INDUSTRIAL 


CONTINUOUS CONVEYOR FURNACE 


GAS-FIRED ATMOSPHERE TYPE FURNACE 


AUTOMATIC ROTARY HEARTH FURNACE 


CONTINUOUS BRAZING PRODUCTION LINES 


AUTOMATIC HEAT TREATING MACHINE 


... all field-erected by Lindberg 


Maybe you haven't heard the news 
Lindberg is now set up to field-erect 
any type of industrial heating or prox 
essing installation. Here are just a few 
of the large field-erected installations 
already put up by Lindberg. More 
are being built right now 

You get a complete package deal 
from Lindberg. Expert engineers con- 
sult with you and analyze your needs 
Then they plan and design an instal- 


lation to meet your specific require 
ments, whether you need a single fur 
nace or a complete production line 
And Lindberg will build it for 


right in your own plant 


you 


To get on-the-spot service from an 
expert Lindberg engineer, just call 
your nearest Lindberg Field Office 
you'll find the number in the classi 
fied section of your phone book, or 
in the Trade Directories 


LINDBERG INDUSTRIAL CORPORATION 


Chicago Plant: 2321 West Hubbard Street, Chicago, IMinois 


Les Angeles Plent: |'937 Regentview Avene. at Downey, Coliforme 


Field Offices in principal cities 


Asseociote Compenies \indberg Engmeerng Compeny, Chuwegeo * 


tfCO-Aindberg, Ud., 


Montreal + Lindberg italiana, Milon, ltaly 
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YESTERDAY 


Koy by. 4 
TOMORROW 


CONTINENTAL 


Serves Industry Everywhere 
COMPLETE PLANTS designed, constructed, and equipped as an 
integrated unit for efficient and economical production. 


CONTINENTAL 


Tomorrow's Designs Today 
SpeciAL EquipMeNT industrial furnaces, ovens, gas genera- 
tors, and dryers—all fuels—field or shop erected 


PRODUCTION Lings tailored to individual needs requiring mini- 
mum labor for maximum output 


CONTINENTAL 


30 Years’ Extensive Experience 
insures prompt service in planning and production by ex- 
perienced engineers who know industrys problems. Our 
numerous sales and service centers keep in constant touch 
throughout all phases of the work 


Write for Booklet No. 135 


This booklet covers the scope of 
CONTINENTAL Service. It is well 
illustrated with views of CONTI- 


NENTAL installations with descrip- ce —— 
tions of the equipment and the -~ 
processes performed. 


“ 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 


6 W. Adams Street cago 3, Iilin 
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Cathodic Protection .. . 


nals such as steel pier 
piling and piping ill 
severe corrosion, es} 
water are other 
tions of zinc galvanic 
cent example iS a pier 
in sea water given cathods 
tion with 101 zinc anodes 
weighing 250 lb. (a total of over 12 
tons of zinc) and with each dischar¢ 
ing approximately | ump The 
anode contained impurities of 0.0019 
each of lead, iron and cadmium, or 
a zine purity of 99.997 This is the 
first known applic ation in which pro 
visions for cathodic protection were 
included in the original design for a 
new pier 

The useful life of the zinc anode: 
on the pier is expected to be ap 
proximately S years. At the end of 
this period the anodes can be readi 
ly replaced and the protection sy 
tem will continu unimpaired, The 
initial 12% tons of zine installed in 
anode form is equivalent to galvan 
izing the 60,000 sq. ft. of submerged 
steel with a coating of about 7 o7 
per sq. ft. of surface. The builders 
of the pier determined that rather 
than paint the steel to limit th 
amount of cathodic protection cur 
rent it was more economical to leave 
the steel bare and apply additional 
cathodic protection 

Fresh water storage tanks can 
sometimes be very effectively pro 
tected with zine anodes. The level 
of protection afforded by zinc is pal 
ticularly beneficial when used in 
fresh water tanks having painted in 
terior surfaces. Cathodic protection 
has been used on transmission and 
distribution piping systems for only a 
relatively few years, the first exten 
sive use being in 1935. The use of 
zine for this application has expand 
ed with the development of bach 
fills that keep the zinc active and 
with the finding that high purity zine 
(Special High Grade) must be used 
to get consistent results in soil. Zine 
has been found to be particularly 
applic able in low-resistivity soils for 
bare and coated pipes. It can ilso 
be used to good advantage on well 
coated piping in high resistivity since 
the pipe will assume practically the 
same electrical pote itial as that of 
zine and very little current output 
will be required from the zinc t 


maintain potential me. 





pays off 
on that 
crucial 


rean 


heat treating... 


The tape’s not broken until the Jast step is 
taken. And in heat treating a lot depends on 
the crucial quench. 

After you've made sure of your steel anal- 
ysis, temperature, and atmosphere, it's the 
quench that pays off if it's right for the job. 

There’s no production risk with Houghto- 
Quench. It's fortified for the stability you 
need for long usage. It's treated to provide 


EN CH 


«++ @ product of 


the quenching speed you need—high uni- 
formity—and lower cost per ton of steel 
quenched. 

Ask the Houghton Man how you can get 
all these benefits by standardizing on Houghto- 
Quench Oil. Our “Quenching Handbook” 
will be mailed upon request. Write to E. F. 
Houghton & Co., 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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j-M BLAZECRETE 
speeds refractory repairs... 


That's why it pays you to use this 
hydraulic setting refractory for temperatures to 3OO0F 


REPAIR old refractory linings—or 
build new ones—quickiy and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Either way, Blazecrete goes on fast 

. without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hydraulic-settung 
Blazecrete are available, All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored safely for use as 


needed. 


3X BLAZECRETE—For temperatures 
through 3000F, Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S, Pat. OF, 


Whether you gun it... 


( 
or slap-trowel it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000P. An insulating refractory 
..» light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box60,New 
York 16, N.Y. Io 
Canada, 199 Bay St., 
Toronto 1, Ontario. 





wT Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 
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Causes of Excessive 
Grain Growth in 
Extrusions” 


1” AUTHOR begins with a fairly 

detailed discussion of the metal 
flow patterns in direct and indirect 
extrusion using examples from Pear 
son's “Extrusion of Metals” (Chap 
man & Hall, London) and other 
published work 


supple mented by 


several original photographs of 
etched sections of partly extruded 
billets 


Locke, the most common type of 


aluminum According to 
flow in extrusion of hard metals 
(aluminum included) is character 
ized by a large volume of “dead 
metal left around the mouth of the 
die and along the container wall 
One reason for that is the high co 
efficient of friction in working. alumi 
num alloys which generally enforces 
complete shear between the inside 
of the billet and its skin. Also, es 
pecially with ferrous metals and 
copper alloys, the difference of tem 
perature between billet and con 
tainer is a major factor in promoting 
skin shear. A duplex structure is as 
sociated with this type of deforma 
tion, consisting of a heavily worked 
structureless outer layer surrounding 
a core of “fibrous” material. The 
heavily sheared metal flows into the 
extrusion along the dead metal in 
the annular corner zone 

Temperature is a most important 
factor in extrusion, but the actual 
temperatures of the billet and of the 
issuing section may be quite differ 
ent. Intense heat is developed by 
friction and deformation work and 
its redistribution is complex. De 
pending on the existing temperatures 
and the rate of extrusion, the emerg 
ing metal may be recrystallized com 
pletely, partly, or not at all. The rate 
of recrystallization is small relative 
to the commercially employed ex 
trusion speeds, and the outer skin 
may consist of what is in effect cold 
worked metal. Depending on work 
ing conditions, this residual cold 
work may be equivalent to the 
critical strain, and the area may 
subsequently recrystallize with a 
large grain 

(Continued on page 180 

*Digest of “Exaggerated Grain 

Growth in Extrusions”, by D. H 


Locke, Metallurgia, Vol. 50, Decem- 
ber 1954, p. 268-275 





Vanadium-Alloys Stes! Company 


o]ge)¢-toi al olgetel les tlola Me aitammeltiam ia) ame Ler- tiles 


Dre STEELS 


for Hr@ 


Hottorm— 5, chromium type. For die casting dies, 
dummy blocks, extrusion dies, backer blocks, man- 
drels, hot piercers, hot forging dies. Strong, tough, 
resists heat checking. 


Forge Die-—-14°;, tungsten type. For forge die 
inserts, extrusion dies, gripper dies, hot pressing 
dies, dummy blocks, hot piercing tools. Resists 
softening; stable under impact. 


SC Special—/4°), tungsten type plus increased 
carbon. For hot forging dies and punches, extrusion 
tools, hot forming rolls. 


Marvel—9.50% tungsten type. For brass forging 
dies, extrusion press tools, nut dies and piercers, 


Eh Ke 


Ee ES, 


Or Wo 


hot shears, hot swaging dies. 


Hotpress-—9.50°,, Tungsten type with low chro- 
mium for added toughness. For hot press dies, 
extrusion press tools, upsetter machine dies. 


WW Hotwork.12°), tungsten, 12°, chromium 
type for unusual heat and wear resistance. For 
brass-casting dies, die casting nozzles, special 
extrusion dies. 


Red Cut Superior—J Temper 18° Tungsten 
High Speed Die Steel. For hot press dies for copper 
and brass, extrusion dies, hot and cold trim dies, 
punches, heading dies. High hot hardness and wear 
resistance. 


Vanapium-A.toys Stee. Company 


Manufacturers of First Quality Tool and Die Steels 
Latrobe, Pennsylvania 


COLONIAL STEEL DIVISION 


* ANCHOR DRAWN STEEL CO, 


In Cenodo 


Voenadium-Alloys Steel Canada Limited, London, Ontario 





FEDERAL BEARINGS CO. has 


ACCURATE 
Carbon CONTROL 


Furnace 


Federal Bearings Company of Poughkeepsie, New York ac- 
curately controls the carburizing of certain bearing races in 
o Hevi Duty Furnace. 


Multiple Zone Control of radiant type heating elements 
assures even heat distribution from top to bottom of the load. 


Forced Circulation ossures that the carburizing atmos- 
phere reaches all surfaces of even the most dense loads. 


You, too, can produce consistently uniform results if you 
specify Hevi Duty Vertical Retort Furnaces for Carburizing, 
Nitriding, Dry Cyaniding and Bright Annealing. 


Write for Bulletin HD-646. 


HEVI DUTY ELECTRIC COMPANY 


—uw MILWAUKEE 1, WISCONSIN 
Heat Treating Farnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Grain Growth . . . 


The practical methods suggested 
to eliminate the excessive grain 
growth were based on the following 
ideas 

1. To promote ready recrystalliza 
tion throughout the bar during or 
after extrusion 

2. To reduce the strain effects 
below that of the critical value 

3. To extrude (aluminum alloys 
at the solution temperature and to 
quench at the die, so that the metal 
is held at temperature only a short 
time after straining and there is not 
enough time for recrystallization to 
occur 

The first method is easy to put 
into practice except with heat 
treatable alloys having high reerys 
tallization temperatures The second 
has the advantage of producing a 
pronounced fiber structure associ 
ated with high strength in the longi 
tudinal direction. The third method 
has been employed in England on 
alloys having nearly the same tem 
peratures for solution treatment and 
extrusion Al-Mg-Si and AI-Zn-Mg 
types With the duralumin type of 
alloy, the heat treatment tempera 
ture is some 100° F. above the ex 
trusion temperature and this method 
is not practical. In Germany, this 
difficulty was obviated by installing 
a furnace behind the die to heat the 
metal to the correct quenching tem 
perature immediately after it leaves 
the die; however, this does not 
eliminate the possibility ot exag 
gerated grain growth 

Alloying with manganese, chro 
mium or zirconium raises the re 
crystallization temperature and it 
appears that this method is of suf 
ficient promise to warrant a careful 
study. Another means of combatting 
grain growth in the outer zone is to 
reduce the degree of plastic shear 
by diminishing the friction between 
the billet and container. Reference is 
made here to the French patent cov 
ering glass lubrication in hot ey 
trusion of steel (see “Considerations 
for Selecting Steel Extrusions 
Metal Progress for April 1955, p 
91), to phosphate coating, and to 
sheathing the billet with pure ilumi 
num or with Al + 1% Zn and Mg 
1.5% Mn alloy jane kets 

It is also feasible to extrude at 


very low temperature thereby in 


ducing considerable cold work in the 





extrusion and sé produce a fine grain 
after heat treatment. This, of course, 
will require high extrusion pressures 
and may be impractical. A final sug 
gestion involves the application of 
a pressure pad with a large clear- 
ance. However, the discard would 
be up to 25% of the billet weight. 

The author concludes with a state- 
ment that nearly all of the practical 
remedies advocated are open to 
criticism. He suggests that progress 
may result from fundamental studies 
of the relationship between strain, 
texture, structure, and grain growth 
following the ideas of Hardy and 
Gow Acta Metallurgica, Vol. 2 
May 1954, p. 394) 


N. H. PoLakowski 


Fatigue Strength of 
an Anodized 
Aluminum Alloy* 


TROUGH in round bars of an 
ilumine illoy, conforming to 
the specification 3.5 to 4.8% Cu 
1.5% max. Si, 0.3 to 0.6% Mg, 0.4 
to 1.2% Mi 1.0% max. Fe, 0.39 
max. Ti, were tested in fatigue after 
the applic ation of hard wear resist 
ant anodic coatings about 0.001 and 
0.002 in. thick re spectively, as well 
as in the uncoated condition. The 
tests were made by the Wohler ro 
tating cantilever method, using 
specimens polished lengthwise by 
hand, cleaned, and protected against 
corrosion until anodized. In anodiz 
ing, 109 by volume) sulphuric 
acid was used with 0.3 amp. per 
sq.in, at —4 to 0° C. for 20 min. to 
produce 0.001-in. coatings and 40 
min. for 0.002-in. coatings. This 
treatment increased the roughness of 
the surface from 3 or 4 micro-inches 
to between 50 and 55 a«ain., and 
increased the diameter by about 
60% of the coating thickness 
Tensile tests showed that the 
stock used was uniform and of good 
quality, with the following proper 
ties: proportional limit, 38,100 to 


*Digest of “The Effect of Hard 
Anodic Coatings on the Fatigue 
Strength of D.T.D. 364 B Aluminum 
Alloy”, by E. G. Savage, E. G. F. 
Sampson and J. K. Curran, Techni- 
cal Note No. MET 200, June 1954, 
Royal Aircraft Establishment, Min- 
istry of Supply, London, W.C.2 
(Available on loan from National 
Advisory Committee for Aeronau 
tics, Washington 25, D.C.) 





Vaenadium-Alloys Steel Canada Limited, London, Ontario 


HOTPOINT, INC., achieves 


< 


Saves 


LABOR 
MATERIAL 


FLOOR 
SPACE 


with a 
better 
product 
resulting! 





Shaker Hearth 
Furnace 


Cost savings in six months from heat treat- 
ing one type of switch spring alone have 
equalled the cost of the furnace. Formerly 
it took one week to produce 40,000 
springs; now the same job is done in six 
hours. A high rejection rate has been 
practically eliminated. 


Learn more about this modern 
production tool and the way it can 
help you. 


Write for Bulletin HD-850 today. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN WW. 
Heat Treating Farnaces... Electric Exclusively 


| 


| 


Dry Type Transformers 


Constant Current Regulators 
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FIRST CALL FOR & 


QUALITY 


Panp “# serves you 


the best in brass 


With Plume and Atwood’s special 
P"A brass, you can improve your 
product and save money, too. It’s 
made by a special process to give 
it a finer grain, a harder surface 
and a brighter lustre that means 
a better product with added custo- 
mer appeal. Its superior quality 
costs no more and can save you up 
to 50% on finishing costs. Send us 
samples of your present brass parts. 
Our engineering staff is at your 
service. 


¢ Brass, Commercial Bronze, Phos- 
phor Bronze, Nickel Silver in 


Sheet, Strip, Mill Coils or Cut to 
Length. 


THE Lume & fod TWOOD 


MANUFACTURING COMPANY 
THOMASTON CONNECTICUT 
NEW YORK OFFICE 220 BROADWAY 
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Fatigue of Al... 


44.100 psi.; yield strength (0.59 
offset), 71,200 to 73,900 psi.; ten 
sile strength, 75,700 to 78,400 psi 
elongation, 10.8 to 12.3% (on 4 
area” in in.); modulus of elasticity 
10.8 to 10.9 X 10° psi 

The fatigue strength at 10° to 10° 
cycles was reduced 35 to 53% by the 
coatings of either thickness, or from 
29.100 to 13,900 psi. at 10° cycles 
and from 21,500 to around 13,800 
psi. at 10° cycles. The fatigue ratio 
at 10° cycles was 0.28 uncoated 
and 0.15 to 0.18 after coating. The 
fatigue curves for the coated alloy 
have a distinct knee at about 10 
cycles, although without the coating 
the curve is more gradual, as is nor 
mal for aluminum alloys. The work 
of other investigators is referred to 
for the fact that hard anodic coat 
ings reduce the fatigue strength of 
such alloys 20 to 65% 

Reducing the current density to 
ward the end of the anodic treat 
ment might produce a softer coat 
ing at the alloy surface and thus 
reduce the impairment of the fa 
tigue strength, without loss of the 
desired hardness of the outer oxide 
surface. It is proposed to determine 
the value of this suggestion 


G. F. Comsrocx 


Graphitization of Steel* 


iE NUCLEATION and growth of 
graphite at 1220° F. was studied 
in a number of steels. Although this 
subject has had extensive study in 
America, the British approac hed the 
problem from a new standpoint and 
the results reported throw additional 
new light on the mechanism of 
graphite formation in steels exposed 
to service conditions below th 
critical temperature (1330° F 
Initial work involved a survey of 
graphite appearance in six steels 
containing 0.53 to 1.26% carbon 
heated to 1220° F. in a vacuum 
Silicon varied from 0.06 to 0.26% 
aluminum from 0.011 to 0.34%; othe: 
elements were below 0.06% Speci 
(Continued on p. 184 


*Digest of “The Graphitization of 
Steel at Subcritical Temperature”, 
by R. H. Hickley and A. G. Quar 
rell, Journal of the Iron and Stee! 
Institute, Vol. 178, December 1954, 
p 337-846. 





ASARCON CONTINUOUS-CAST BRONZES 
REDUCE COSTS, IMPROVE PRODUCTS 


When you specify Asarcon Continuvous-Cast Bronzes you specify 
lower manufacturing costs and improved operation for your products. 
Here's why: 


Asarcon Continuous-Cast Bronzes are available in any length you 
need. You are not bound by the 12-inch or 13-inch standard lengths 
available in other types of castings. You can buy Asarcon Bronzes in 
exact multiples of your part length p'us saw cut, leaving a minimum 
of scrap short ends. You pay only for the metal you use, not for scrap. 


Asarco’s patented continuous-cast process produces bronzes of ex- 
ceptional uniformity. Impurities are excluded; alloys are free from 
porosity; hard and soft spots are eliminated. As a result, rejects are 
negligible. Fatigue characteristics are raised 33% to 100% and im- 
pact strength increased from 15% to more than double that of the 
same alloys produced by other casting methods. Parts made from 
Continuous-Cast Bronzes have longer life. 


In the patented Asarco process, molten copper alloys are cast into 
rods, tubes ond shapes in diameters from ‘42-inch to 9 inches in any 
size you need. The famous “Asarcon 773” Bearing Bronze (SAE 660) 
is in distributors’ stocks throughout the country, ready for immediate 
delivery to your plant. Call the distributor nearest you, or write 
directly to the Continuous-Cast Products department of American 
Smelting and Refining Company. 


AMERICAN SMELTING AND 
REFINING COMPANY 


Perth Amboy Plant, Barber, New Jersey + Whiting, indiana 
WEST COAST SALES AGENT: 

Kingwell Bros. Ltd., 457 Minna Street, San Francisco 

IN CANADA 

Federated Metals Canada, Ltd. Torente and Montreal 


prhRey 
CONTINUOUS-CAST IP 

% i 

CS rues 
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bars, billets and forgings 
in sizes, shapes and treatments for every need! 


Wheelock, Lovejoy & Company, Inc., can fill your alloy 
steel requirements promptly. This applies to both standard 
AISI and SAE steels and to our own HY-TEN steels — “the 
standard steels of tomorrow”. Take advantage of our seven 
strategically located warehouses. All of them can supply 
these steels in the form and quantity you need. Every 
warehouse, too, is staffed with expert metallurgists who 
are ready to serve you. 


Write today for your FREE copies of Wheelock, Lovejoy 
Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat 
treating, etc. 


near you... 

Warehouse Service—Cambridge « Cleveland ¢« Chicago 
Hillside,N.J. © Detroit « Buffalo ¢ Cincinnati 

In Canada — Sanderson-Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & company, inc. 





134 Sidney Street, Cambridge 39, Mass. 
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mens 0.1 in. square by | in. long 
were heated to 1740° F. in vacuum 
and quenched to martensite befor 
reheating to 1220° F. in vacuum for 
periods of 11 to 20 days; heating 
was done in evacuated and sealed 
silica tubes % in. in diameter. After 
this test only two of the samples 
exhibited a slight trace of graphite 
These results are greatly different 
from American results on similar 
steels when heating was done in air 

Five of these same steels were 
treated as before by quen hing from 
1740° F. to martensite: five other 
samples were annealed in vacuo at 
1740” F. and cold worked to an 
80% reduction in thickness. Thess 
specimens were then heated in vacu 
um for 3 months. Under these con 
ditions the amount of G1 iphitization 
varied from 0 to 95% in the quenched 
samples and 0 to 90% in the cold 
worked samples. The degree of 
graphitization was determined by a 
modified Eggertz method, in which 
the decarburized surface was ma 
chined off and a 0.2-g. sample was 
dissolved in cold nitric acid (1.2 
specific gravity). The solution was 
then heated in a boiling water bath 
for 10 min., rapidly cooled, and fil 
tered. Examination of the clear so 
lution in a photometric absorptiom 
eter gives the combined carbon 
within + O.O15@ ( whence the 
graphitic carbon is determined by 
difference. 

The considerable difference in the 
amount of graphite formed by heat 
ing in vacuum as compared to the 
larger amount reported by other in 
vestigators for heating in air on 
molten lead caused the authors to 
heat two of these five steels for 20 
days in molten lead at 1220° F. One 
of the samples showed as much 
graphite in 20 days in molten lead 
as it had after 3 months in vacuum 
The other sample, which had not 
exhibited any graphite in any previ 
ous test in vacuum, also contained 
no graphite after 20 days in molten 
lead. This steel was not deoxidized 
silicon content was 0.05%, aluminum 
was 0.011% 

A further survey of the effect of 
atmosphere on the rate of graphitiza 
tion was made by heating the same 
five steels for 20 hr. at 1220° F. in 
five different atmospheres namely 


Continued on p. 186 





When you make hollow parts... 


Why use 
bar stock? 





start with 
seamless tubing 


Save steel, machining time! 


HY bore out bar stock to make hollow parts 

when Timken” seamless steel tubing lets you 
start production with the center hole already there? 
You don’t waste steel and you save machining costs, 
too. Finish boring is often your first production step. 
Screw machine stations can be released for other 
jobs. So you add machining capacity without adding 
machines. And you save money because you pay 
only for the steel you use. 


Our engineers will save you even more money, 
too, by studying your problem and recommending the 
most economical tube size fot your hollow parts jobs, 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 


guaranteed to clean up to your finished dimensions. 

You also get fine forged quality in Timken seam- 
less steel tubing. The piercing process by which it 
is made is basically a forging operation. 

It gives the tubing a uniform spiral grain flow for 
greater strength, and a refined grain structure which 
brings out the best in the quality of the metal. The 
Timken Company's rigid quality control keeps this 
quality uniform from tube to tube and heat to heat. 
The Timken Roller Bearing Company, Steel and 


Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”,. 


TIMKEN 
STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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NO 
SINGLE 
ABRASIVE 


can doALL bast 


It is a fact that your own requirements 


ing jo BEI 


as to finish and 

speed determine the type of abrasive you should use. As an 
roe 

example: for heavy cleaning “ZZ chilled iron shot or grit 

is indicated; for less severe cleaning or scale removal 

annealed iron shot or grit may be used. Controlled T “chilled” 


and Permabrasive “annealed” shot and grit are engineered 


=~ 


HK for the jobs they are to perform. We'll guarantee that 


our abrasives will produce a savings <0) over your present 
abrasive costs or we will give you a check REx to 


* 
cover the guaranteed savings. How can you lose? Now is the 


time to make a test—now is the time Ke) to save on 


your blast cleaning costs. 


* 10% in the case of Permabrasive 
15% in the case of Controlled T 
. produced by 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 
THE WESTERN METAL ABRASIVES COMPANY 


a Chicago Heights, Illinois 
wer SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO * DETROIT * CINCINNATI © ST.LOUIS © NEW YORK 


CLEVELAND © PHILADELPHIA © PITTSBURGH © INDIANAPOLIS 
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oxygen partial pressure of 0.20, 0.50, 
7.10, 15.9, and 75 cm. In these tests 
the rate of graphite formation was 
at a minimum for the lowest partial 
oxygen pressure T wo samples with 
very low contents of aluminum and 
silicon were not affected by the 
amount of oxygen pressure. Steels 
with more aluminum and _ silicon 
(over 0.04 and 0.15% respectively 
which graphitized more readily in 
vacuum, showed rapid graphite for 
mation in 2 to 8 days at all partial 
pressures of oxygen. These results 
indicate a definite relation between 
the amount of silicon and aluminum 
in steel and oxygen in the furnace 
atmosphere. The more rapid rate of 
graphitization in atmospheres con 
taining oxygen and the increased 
amount of nucleation of graphite led 
to the conclusion that some foreign 
nuclei were forming in the steels in 
the presence of OXY gen 

Since both aluminum and silicon 
have long been known to promote 
graphitization, four steels containing 
0.85% carbon, less than 0.08% silicon 
and 0.072, 0.24, 0.79, and 2.35% 
aluminum were melted in 15-lb 
ingots in a high-frequency furnace 
One iron-carbon alloy containing no 
aluminum or silicon was also made 
by soaking pure iron rods at 1725° 
F. in an atmosphere of hydrogen and 
methane. Three additional heats 
containing no aluminum, 0.86% car 
bon, and silicon varying as 0.4] 
0.83, and 1.64% were also melted in 
the high-frequency furnace. These 
eight specimens were then exposed 
at 1220° F. in oxygen atmospheres 
with partial oxygen pressures of 
0.2, 0.5, 7.1, 15.9, 75 cm., as before 

Under these test conditions graph- 
itization started within 3 hr. in some 
samples and was almost complete in 
all samples in 2 days. The results 
show that at the 0.10% level alumi 
num is much more potent than sili 
con in causing graphitization but, for 
concentrations of about 1.0%, alumi 
num is only about three times more 
effective than silicon. In these tests 
the greater the rate of graphitization 
the more numerous are the graphite 
nuclei observed in the microscope 
Excellent micrographs of the dis 
tribution and size of graphite formed 
under various test cycles are con 
tained in the paper. Additional tests 

(Continued on p. 188 





Do you havea TOUGH 
CORROSION-RESISTANT CASTING 
ROBLEM ? 


that needs a solution for your product design? 


Problem—Do you require quality corrosion-resistant castings that: are also resistant to 
high fluctuating temperatures; machine freely; require a highly polished surface; 

are true to pattern; stand high pressures and high loads; are stabilized; are of large size, 
small size, intricate shapes; have high resistance to galling or seizing; are non-magnetic? 


Solution—Consult with Waukesha—specialists in quality Corrosion-resistant castings 
to meet the design requirements of the leading products in many industries 


Why Wauvkesha—Experience: Waukesha has over forty years’ broad experience 
in providing quality-controlled, corrosion-resistant castings to industry 

This hard-earned know-how and specialized craftsmanship is at your disposal 

Research: A modern laboratory guarantees castings metallurgically 

engineered to your specifications .. . created metals to fit the job. . . precise 

custom castings to help improve your products. Facilities: Waukesha 

can supply your production casting needs on schedule. 


We Suggest—that you write, today, for a casting quotation 
from your blueprints or engineering counsel on your 
casting design. Informative literature available on request. 
Waukesha Foundry Company, 5505 Lincoln Avenue, 
Waukesha, Wisconsin 


LLU MALL 


WAUKESHA, WISCONSIN 


WAUKESHA: SPECIALIS IN ¢ yl STANT CASTINGS FOR ALL INDUSTRIES 
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STRESS RUPTURE LIFE 
INCREASED OVER 300% 
BY VACUUM MELTING 


To speed the vital work of 
testing, Utica maintains a 
battery of 72 stress rupture 
machines, a few of which 
are shown above. 


Urica’s facilities for qual- 
ity control are unexcelled. 
The electronic machine 
above records the chemical 
content of specimens tested 
while the melt is in progress. 


For the full story of Utica 
Metals Division vacuum 
melting, send for this 
brochure. 


Offer of our facilities 
is subject to priority 
of national defense 
orders. 


*UTICA TRADE MARK 


in high 
temperature 
alloys for 

jet turbine blading 


In the Metals Division at Urica twenty-eight 
consecutive heats of Urica vacuum melted Was- 
paloy were compared with the same number of 
heats made by standard mill practice. Test con- 
ditions were—1500°F, 32,500 psi. Stress rup- 
ture life of the vacuum melts proved to be at 
least three times that of the air melts. 
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The Metals Division at Urica is one of the larg- 
est producers of these high temperature alloys. 
The meeting of very rigid specifications has 
become routine, even on a high production 
basis. Uniformity is maintained within ex- 
tremely small tolerances from melt to melt and 
among the ingots within a melt. 


The Metals Division at Utica invites inquiries 
from prospective customers. Through refine- 
ments in technique, costs are constantly being 
reduced—and the Division is glad to work 
closely in assisting the customer in his metal- 
lurgical problems. 


SOD ALLOYS 


UTICA DROP FORGE AND TOOL CORP,, UTICA, N. ¥. 
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and diagrams also show that 
quenched steels, cold worked steels 
and fully annealed steels graphitize 
at rates which are inverse to the 
order listed. For example, on one 
steel tested, the quenched sample 
completely graphitized in 2 to 4 
hr., the cold worked sample in 5 to 
10 hr., and the fully annealed sam 
ple in 100 to 200 hr. This confirms 
previous observations reported in 
the literature 

An extended discussion based on 
work by Mehl and Zener of both the 
rate of nucleation and rate of growth 
of graphite particle size follows 
Mathematical expressions for the 
rate of graphitization and rate of 
growth of graphite particles as af 
fected by the variables temperature 
and time are given and discussed in 
considerable detail 

Conclusions — Studies of grarli 
tization at 1220° F. of 15 plain cal 
bon steels, four high-carbon alumi 
num steels, three high-carbon silicon 
steels and al pure iron-carbon alloy 
show that graphitization is much 
slower when the treatment is given 
in vacuum than if oxygen is present 
The more stable steels are sensitive 
to the partial pressure of oxygen in 
the atmosphere prevailing during 
subcritical treatment. The effect of 
variation in this pressure, in the 
range 0.2 to 75 cm., is less with in 
creased instability of the steel, and 
is negligible for the most unstable 
steels studied. If a steel is quenc hed 
to martensite before treatment at 
1220" F. it graphitizes much more 
readily than if previously annealed 
cold working as a pretreatment pro 
duces an intermediate effect. The 
presence of metallic aluminum in 
steels in small quantities, or of sili 
con in larger quantities, promotes 
graphitization. The rate of growth of 
graphite is smaller in aluminum 
steels than in silicon steels, and still 
less in plain carbon steels 

A hypothesis has been advanced 
to account for the effect of aluminum 
and silicon in promoting graphite 
nucleation in the presence of oxygen 
This suggests that many particles of 
alpha alumina or of cristobalite are 
produced when steels containing 
aluminum or silicon are treated at 
1220° F. in the presence of oxygen 
these oxides acting as foreign nuclei 


for graphite E. C. Wrice 
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You'll Score Better 
with SHARON STAINLESS STEELS 


Sharon produces all popular grades of Stainless Steel in large 
diameter coils for economical fabrication, and with the finest IX 


Type 430 Stainless ond finish available in the industry. 
Galvanite * Coated book - 


lets ore available from 
ony Sharon office ty 


SHARON STEEL CORPORATION 
DISTRICT SALES OFFICES: Chicage Cleveland, Doyton, De Sharew, Pieantyloania 


trolt, indienepolis, Los Angeles, Milwoukee, New York, Philodeiphic 
Rochester, Son Francise ttle, Montrecl, Que, Teronte, Ont 








METALLURGICAL MICROSCOPES — 
by UNITRON 


UROPEAN researchers have shown 


We invite you to try any model in your own that soft, ductile aluminum 


powder could be rolled and densi 


laboratory for 10 days at no cost or obligation! fied into foil of high strength and 


nearly full density. This investiga 


UNITRON METALLOGRAPH tion parallels that work on aluminum 

and UNIVERSAL CAMERA and was undertaken to see whether 
Microscope, New Model U-11 harder powder such as stainless steel 
could also be fabricated into foil 
@ For visual observation, measurement, and All 


photography of both opaque and trans- work was done at Sylvania 


parent specimens, Electric Products, Inc Atomic En 
Bright fleid, dark feild, and polarized ii- a D —_ 
lumination ergy ivision, using T ype ,02-B 


Revolving nosepiece with 5 objective stainless stee ow de! b 
lenses, 4 photographic eyepieces, 3 visual P | supplic d y 


evyepleces. Coated optics. Magnification j . 
evepheeen, Sete Vanadium-Alloys Steel Co. The 


Compact and entirely self-contained with objective was to produc ea dense 
built-in 344" =x 4%" camera, high-inten- 

sity iMuminator, variable transformer strong and ductile foil of 
The image is automatically in focus in | 

the camera—transition from observation steel and to study variables such as 
to photography is instantaneous 


stainless 


the rolling charact s 

Transmitted tight secessories for trans 5 haracteristic of the 
parent specimens inctuded powder ine luding the effect of roll 
Calibrated square mechanical stage with 


calibrated rotatable stage plate. opening, roll speed and type of 


tant f and acces . . 
ae ee ew pod memroh pn he ~ ma powde r feed as reflected in density 
tus, @iters, micrometer eyepleces, 
film holders, ae. Cabinet. ° and thic kness of the strip produc ed 


+S mm camera attachment, low power Studies were also made of the 
(5-40K) accessories, and binocular eye- 
piece available at extra cost. tering of the 


sin 


green rolled strip 


COMPLETE UNIT only 1145 including variations of temperature 
fob Boston $ . and time at temperature Also in 


cluded in the 


program were the 


UNITRON Laboratory Model MMU and Student Model MMA effects of re-rolling of the sintered 
These models ploneer several new fea- Features of Model MMU include strip, including the effect of number 


tures available for the first time and, 

in addition, tnetude features found qoaree ond Ge focusing. of cold passes on te nsile strength 
only in instruments selling for well calibrated drawtube elongation, hardness, preferred ori 
over twice our unusually tow prices polarizing apparatus and 5 filters | 

For metais and other opaque speci reyenreg nesoptone wi ee) objectives entation, density, thickness and cor 
mens and alee transparent specimens ox , Pax, py J KISx. 

ander both ordinary and polarized oyepreces : 


rosion resistance 
Hight. These models far sw (ittastrated) 
usual metaliuraical microscope in ver- COMPLETE only . Draw ings show ing the art inge 
satility and make ideal ali purpose 
ment of the rolls and feed method 
laboratory microscopes. ‘ reUNOGS 
Features of Model MMA include 1 the 
transformer built into microscope and the sintering furnace are 
base single focusing control. 
, @ subst S-hole disk diaphragm cluded. Also 
vertical iiiuminator with iris dia frosted fitter 
phragm and filters ag epegptece with objectives 
iWaminater mounts on stage tor 5x 
oblique liehting. evepieces x x. 156k 


essing variables to thickness green 
Wiuminater mounts substage for ; 
transparent specimens COMPLETE only $149. density, sintered density, as-sintered 


coated optics. 4 
- —o tensile strength, cold rolled tensile 
iters polarol reste 
UNITRON Model MEC blue, green, yellow strength, elongation hardness and 
is of the inverted type and laree mechanical stage with ; : 
designed for visual observa- eraduated circular rotatable corrosion rate. Photomic rographs of 
tlon of metals, ores, min- stage plate. , 
erals, etc, It includes many calibrated polarizing appara- as-sintered and cold rolled strip are 
of the features of the Mode! tus luded 
U-t wateorors — @ coated optics INCIUCEC 
are connect with visue vevelving © he . - , 
observation of opeque speci- ° coveving, poner oe icex Rolling Procedure The powder 


mens. 25-1500! : J -- ; ep , was either dumped into the “V’ 
@ transformer built into micro- eoes q crometer 
ioe. ISX. formed by two parallel 6 = 6-in. rolls 


in 


shown are curves 


giving the relationships of the pro 


scope base. 


@ vertical Muminator with iris COMPLETE only ? 
diaphragm. i en . to provide heavy feed, or fed into 
@ coarse and fine focusing. 


eee ee ee ee ee ee ee Se Se a ee the rolls from hoppers of various 
UNITR N- Metallurgical Microscopes are chosen by leadin firms such as Union Carbide and . ee ae 4 
YNITRO Goodyear’ Atomic, General Motors, American Smelting and Refining, C8S-Hytron sizes maintained at different dis 
Sperry Products, Raytheon, Arthur 0, Little, Corn Products Refining, Sprague Electric, Nationa tances from the rolls to give con 
Bureau of Standards, etc. These companies are particularly well equipped to appreciate precision v 
workmanship, value, and quality. Why not find out more about these fine instruments trolled feed 


Free 10-day trial offer— The UNITRON Sieseseape Catalog conditions to 
We invite you to try any WNITRON Microscope is yours for the ask ng! Continued on pn. 192 
im your own laboratory for 10 days at absolutely This colorful Ulustrated catelog gives comatcto } = 

no cost or obligation. Verify its fine optical and specifications on all of the instruments briefly de * “ . 
; scribed on this page as well as others which we Digest of “Rolling 18-8 Stainless 
mechanical performance. Let the instrument prove know you will find of interest. Ss Dore . . ” . 
its value to you before you decide to purchase Write for your free copy to Dep't, GM-5 Steel Powder Into Strip’, by 5 
Storcheim, J. Nylin and B. Sprissler, 
Report No. SEP-161, published by 
44 ‘t d S ‘e L , ‘C 204-6 Milk. St. the Technical Information Service 
Htc < cL wt < L ‘ Boston 9 Mass. U. 8. Atomic Energy Commission, 

’ Oak Ridge, Tenn. 


By variation of rolling 


apply pressures be 
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Wwhaly now ? 


> S 
flamatic-hardened radial column 


9K CINCINNATI! LATHE AND TOOL COMPANY'S 
NEW “‘HARDCLAD’’ RADIAL DRILL 


Here's a Flamatic-hardened column that is designed to 

resist scoring and hold its accuracy substantially longer than 
conventional columns. This column, a new feature of the 
Cincinnati Lathe and Tool Company’s radial, is a centrifugal 
casting of close-grained iron, surface-hardened on a special 
Cincinnati Flamatic machine which holds the piece vertically 
while the flame head assembly with integral water 


quench moves from bottom to end of flame hardened area 


If you make columns, rolls, or any cylindrical parts, 
check into Cincinnati Flamatic surface hardening. It may 
add years of accuracy and service to your products 
And it may cost less—in initial investment 

and operating costs—than other hardening methods. 


Write for further information. 


PROCESS MACHINERY OCivition 
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A composition that is almost twice as hard | Stainless Foi 
as the hardest steel... KENNAMETAL” | sp senses po 008 g perce 


were obtained. It was found that 


Kennametal is the registered trade- (right) at 100g. Impression in the the density of the green strip de- 
mark of a series of hard alloys of tung- Kennametal is only about half of that creased as rolling speed increased 
sten, tungsten-titanium, and tantalum on the steel. within the range of 10 to 40 rpm 
carbides. These compositions are the Photomicrographs below are of 
hardest practicable metals made by Knoop tests on grains of carbide in- 
man. In scratch hardness tests, these gredient of Kennametal. Knoop test range caused an increase in thick- 
hard carbide particles are between sap- numbers (at 100g) are: tungsten car- ness of the green strip from 0.015 
phire and diamond, On the Rockwell bide, 1900; tungsten-titanium carbide, to 0.05 mil. Although the effect of 
“A” Scale, different Kennametal grades - 2200; titanium carbide, 2500. These 
test from 90.0 to 93.0, while that of tests show those i Beating ; 
HSS 18-4-1 heat-treated steel tests a carbides are from small, density decreased with in- 
maximum of 85.0. The Knoop Test j two to three times creasing width of the feed hopper. 
as hard as steel in Sintering Procedure — Sintering 


the absolute scale was done in dry hydregen having a 
(@ = of Kgs per — dew point of 62° C. at various 


The increase of roll speed in this 


variations in powder feed was rather 








mm of area of im- 
pression. temperatures and times at tempera- 








Tungsten carbide ture. As temperature increased from 
1080 to 1280° C., density increased 
almost linearly from 5.55 to 7.10 g. 




















K8 Tungsten carbide 18-4-2 Steel per ce. Sintered density increased 


gives 2100 (K100) for Kennametal and : j linearly from 6.29 to 6.59 g. per cc 

800 (K100) for steel. ' | as sintering time was increased 
Photomicrographs above show re- ‘ ‘ 

sults of Knoop hardness test on Kenna- 


remaining constant. The increased 
metal K8 (left) and HSS 18-4-2 steel — tungsten-titanium carbide Titanium carbide : es me ¥ ——— 
" density resulting from increases in 


from % to 24 hr. with temperature 

















sintering time and time at tempera- 
one . ture increased tensile strengths up to 

Extreme Hardness of KENNAMETAL Utilized by Designers | 91,000 psi. for « 24-he. sintering time 
at 1300° C. This strength was ac- 
and with over 10 times longer tool life. companied by an elongation of 21% 


Both sides of 54 pieces are rough cut Cold Rolling —In the study of 
m | and finish cut between grindings. 5 


effects of re-rolling it was discovered 





that density reached a peak of 7.65 
g. per cc. on the third cold reduction 


| 
; in a cycle of a maximum of 5 reduc 


tions. Under the conditions of the 


A West Coast manufacturer switched Fusn TuRN f test very little change in thickness 
to solid Kennametal tungsten-titanium iene resulted in up to 5 
carbide tools for internal threading of 2400 to 3600 (depending on shell 
stainless steel rings, jumped production hardness) 90 mm shells are finished- mens did not materially increase 
from 35 to 40 pieces between grinds to turned using the hardest grade Kenna- . +3 . . 

80 to 100 pieces with Kennametal. And metal before regrinding is required. density. The ultmate tensile strength 
the latter showed no cratering and only for the re-rolled sheet given 5 cold 
slight edge wear requiring only light passes was a maximum of 132,500 


grinding. Perhaps KENNAMETAL’s Extreme psi. in the longitudinal direction 
The ultimate tensile strength in the 
Hardness Can Help You, Too ee es 


Together with absolute hardness goes psi. Annealing lowered the tensile 
surprisingly greater resistance to wear strengths to the range of 81,000 to 
and deformation. It is vital to innum- 91.500 
erable industrial applications. Perhaps 
it is the characteristic you need to get 9% 
YOUR idea off the drawing board and varied from 1 to 30% and increased 
into production. It is worth investi- with increasing cold passes up to 5 
gating. Write to Kennamera Inc., Specimens tested in the cold worked 


ee eee and ask for condition showed a maximum of 3% 


elongation. 
Corrosion Resistance — The corro- 


sion rates of the powder metallurgy 
A manufacturer of aircraft landing imDUSTRY AW strip in water at 68° F. at 500 hr. 


gears uses the hardest grade of Kenna- re appr ately the e er. 
Tea aeeitiakemtce eniented ont. of ; ae > Ki NNAM ETAL were upproximately the same as cor 








reductions. An- 





nealing the ct Id rolled sintered Spec 1 


transverse direction was 104,500 


psi. Elongations obtained 
after annealing of the re-rolled strips 


* Registered ‘l'rademark 


ting of SAE-4340 steel (220,000 psi ten- ‘s o rosion rates for strip prepared from 
sile strength), at 1 }y times greater speeds (Continued on p. 194) 
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Contaminated coolont enters Model 10 
directly from source 


AUTOMATIC—The Murray-Way Model 10 Industrial Filter automatically 
rotates fresh filtering area into position while simultaneously ejecting 
the contaminant. 

SELF-CLEANING—The permanent filter screen, made in eight sections 
and screw mounted, is kept clean by the air knife thus giving maximum 
filtration at all times. 


ECONOMICAL—Elimination of costly throw-away media saves you 


money. Standard Model 10 with 200 mesh screen 
removing abrasive grindings from 55 vis- 


COMPACT—The Murray-Way Model 10 gives you unusually large cous coolant oil in belt grinding operation. 
filtering capacity in proportion to area occupied. 


AMAZINGLY ADAPTABLE—The Murray-Way Model 10 Filter may be 
used as an individual machine unit or as a central filtering station for 
many units. Capacity may be increased by adding filters in tandem 
separately or in the same tank. 

LARGE SCREEN SELECTION—We can supply filtering screen materiel 
and size of screen opening in monel, stainless steel, brass or bronze to 
meet your requirements. 


For Complete Technical Details— Write For Bulletin F-5301 


THE MURRAY-WAY CORP. 
POST OFFICE RACK 180 + BIRMINGHAM, MICH 
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TO THOSE CONCERNED WITH 
QUALITY HEAT TREATING 


No other method presently in use can match the uni- 
form heating produced by the recirculation of hot gases. 
The flow of hot gases properly channelled through the 
work in sufficient volume constitutes the most efficient 
heating obtainable. 


Temperatures from 300 to 1800 Degrees F. can be held 
within extremely close limits. 


Homogeneous penetration of Carbon in Carbonitriding 
and Carburizing is accomplished by the use of effective 
recirculating fans. 


For Example; Automotive piston pins are Carburized 
to a case depth of .040” to .050” more uniformly and 
in a shorter time in a furnace in which the active gases 
are recirculated. This recirculation is effected by special 
alloy fans. 


In lower temperature “Circ-Air” Furnaces high velo- 
city fans force the hot gases through the work with no 
temperature head. Thus both thin and thick sections 
heat more evenly. The entire work load comes to heat 
uniformly. Only in a “Circ-Air” Furnace heated by re- 
circulation can this type of heat control be achieved. 


Get More Facts about 
Recirculation 


W rite 


INDUSTRIAL HEATING 
EQUIPMENT COMPANY 


3570 FREMONT PLACE 
DETROIT 7, MICH. 
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Stainless Foil . . . 


solid material, being 0.280 and 0.300 
mg. per sq. cm. respectively. The 
maximum corrosion rate for the pow- 
der metallurgy strip was 0.720 mg. 
per sq. cm. for the cold worked strip 
at 1000 hr. compared with a rate 
of 0.320 mg. per sq. cm. for an 
nealed strip. 

Conclusions — The foil produced 
by rolling stainless steel powder was 
of high density, high tensile strength, 
good ductility and good corrosion 
resistance. The data obtained for 
various conditions of green rolling, 
sintering and cold rolling make it 
possible to predict the techniques 
and equipment necessary to fabri- 
cate thicker or thinner strips than 
those actually made. This new meth- 
od of rolling foil from metal powder 
is feasible and satisfactory for both 
soft and moderately hard powders 

W. L. Barren 


Welding Methods and 
Acid Resisting Alloys 
Used in Germany” 


HE Finst article is on the new 

developments in welding equip 
ment and welding fabrication. It is 
primarily a review of progress in 
welding and covers the submerged- 
are welding practices and the econ- 
omies that can be obtained from the 
higher metal deposition this process 
offers over manual welding with 
covered electrodes. The article also 
deals with Heliare and sigma weld 
ing and refers to practices used in 
the United States for these as well 
as for inert-gas welding. The appli- 
cation of sigma welding to stainless 
steel is pointed out and reference is 
made to inert-gas spot welding but 
no information is given on this sub- 
ject. Mention is made of stud weld 
ing, which is very similar to the 
Nelson stud welding method em- 
ployed extensively in this country 

Continued on p. 196) 

*A review of (1) “Recent. Welding 
Developments in Apparatus and 
Tank Construction”, by H. Engstler; 
(2) “The Acid Resistance of Low- 
Nickel, High-Chromium Alloys With 
Molybdenum and Copper Additions”, 
by W. Tofaute and H. J. Rocha; (3) 
“Welding in Modern Shipbuilding”, 
by K. Holand, Technische Mit- 
teilungen Krupp, Vol. 3, June 1954. 
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Harper Automatic Conveyor Belt Furnace with sequence of operations automatically timed and synchronized 
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Today ingenuity is at a premium! Jet 
engines . . . guided missiles . . . elec- 
tronics,—plus vigorous competition in 
every field demands engineering that 
anticipates as well as meets industrial 
requirements heretofore undreamed of ! 


THE MEN OF HARPER offer that 
special kind of electric furnace engi- 
neering which helps you take advantage 
of new heat treating techniques. 


Your inquiry about Harper heat proc- 
essing will be welcomed as a challenge 
to come up with helpful answers for 
you. The Harper Pictorial Review 
shows many Harper Electric Furnaces 
which are improving quality and cut- 
ting production costs for industry every- 


where. Write for your copy right 


HARPER 
Electric Furnace Corp. 


40 RIVER ST., BUFFALO 2, WN. Y. 








Welding Methods . . . 


The reference to a new develop- 
ment in Germany with regard to the 
use of a ceramic quartz-containing 
material as a backing for welding 
from one side, is for welding circu- 
lar seams in pipe and also for pres- 
sure vessels of small diameter. There 
are no details describing it or infor 
mation on its composition 

This first paper also includes a 
description of powder cutting equip- 
ment for gas cutting of stainless 
steel and nonferrous metals. The 
summary points out the importance 
of inert-gas welding and that it may 
increase in application and impor- 
tance. It is also indicated that be 
cause of high labor costs, automatic 
welding is definitely increasing and 
that submerged-arc welding parti: 
ularly is more economical than man 
ual welding 

The second article gives consider- 
able information on a large variety 
of alloys containing nickel-chromium 
molybdenum and copper with re- 
gard to their corrosion resistance in 
sulphuric acid and nitric acid. A 
special test is described for determin 
ing the passivity characteristics of 
these alloys. The magnetic and me 
chanical properties of the alloys are 
given in a tabulation 

Corrosion data for these alloys 
without molybdenum, in boiling 
nitric acid, are given. The effect of 
chromium concentration on the pas 
sivity characteristics in surphuric 
acid is also described. The effects 
of nickel and molybdenum content 
are discussed. 

A summary of this paper indicates 
that alloys containing from 20 to 
30% chromium and from 0 to 10% 
nickel with 0 to 3% molybdenum and 
0 to 3% copper were examined for 
their mechanical, magnetic and cor- 
rosion resistance properties in nitric 
and sulphuric acids. The results in 
dicate that the alloy containing from 
23 to 30% chromium, with a low 
nickel content of approximately 2%, 
has excellent passivation character- 
istics in sulphuric acid and in some 
degrees is better than the well 
known 18-8 type stainless steel al- 
loys. The addition of 2% molybde 
num and 1% copper revealed excel- 
lent mechanical properties and in- 
creased corrosion resistance with 
respect to the passivation character- 

(Continued on p. 198 





NOW AVAILABLE IN 
CLOTH-BOUND EDITION 


Metals Handbook 
New 1954 Supplement 


Order now a copy of the 1954 Supplement 
bound in red cloth to match your 1948 
ASM Metals Handbook. The Supplement 
contains recent, authoritative information 
on all these subjects: 


Carbon and Alloy Steels 
Tool Steels 

Stainless Steels 
Heat-Resisting Alloys 
Nodular Cast Iron 
Aluminum 

Copper 

Magnesium 

Titanium 

Engine Metals 

Stress Concentration 
Shot Peening 

Ferrous Castings 
Brazed Joints 

Heat Treating 

Metal Cleaning 

Press Forming 
Machining 

Powder Metallurgy 
Steel Melting 
Nondestructive Inspection 
Metallography 


This handsome 200-page volume contains 
24 articles supplementing the 1948 ASM 
Metals Handbook. Prepared by 22 ASM 
technical committees, it has 326 illustra- 
tions, 155 tables. It makes a worthy ad- 


iti thnical ti ’ American Society for Metals 
dition to your technical library, one you'll F 5301 Euclid Avenue, Cleveland 3, Obio 
refer to often. 


Rush me a copy of the cloth-bound 1954 Supplement to 
the ASM Metals Handbook. 
For complete details of contents, see your 


July 15, 1954, issue of Metal Progress... 
which contains all the articles now being ; Company 
offered in this cloth-bound edition. Price Address 
is $4.00 to ASM members, $5.00 to non- | City 
members. 


Name 


Member of ASM Chapter 


[}] $4.00 enclosed—ASM member Bill me ; 
[} $5.00 enclosed —non-member | Bill my company a 
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low floor level. See diagram below. 


QUENCHED from 1600°F to 300°F, this 10'4-foot gear 
owes its uniform hardness to violent agitation of quench 
water by five propeller-type side entering LIGHTNIN 
Mixers, installed near bottom of 12-foot-deep tank, be- 










































No soft spots in this 7\,-ton gear 


How do you get uniform hardness in a 
cast steel gear weighing 7/2 tons? 

The Falk Corporation (Milwaukee) 
does it with this king-size water quench 
tank, equipped with five 25-horsepower 
propeller-type LiGHTNIN Mixers. 

The gear is quenched at Wisconsin 
Steel Treating & Blasting Co. for The 
Falk Corporation, who engineered the 
process. 

To speed heat extraction, the Licut- 
NIN Mixers churn the water violently 
during quenching. The resulting turbu- 
lence constantly wipes and wets every 
square inch of the huge gear surface. 

Temperature of the gear drops from 
1600°F to 300°F—producing the de- 
sired hardness over the entire gear, 
which is 104 feet in diameter. 

“We are fully satisfied with LIGHTNIN 
Mixers for this important quenching 
operation,” says Edward J. Wellauer, 
Falk’s Assistant Chief Engineer. “The 
mixers were installed late in 1954 and 
have given us excellent results ever 
since.” 

Don't let size keep you from getting 
better physical properties, greater cough- 
ness in quenched parts. You can im- 
prove hardness uniformity, reduce or 
eliminate warpage and cracking, re- 
treats and rejects—by quenching parts 
as small as a lock washer, as big as a 
105mm gun barrel, with LIGHTNIN 
Mixers. Write us today for facts on 
LIGHTNINs that will give you the results 


you want, 








UNIFORM TURBULENCE in both wipes 
vapor film rapidly from entire surface of 
gear, for maximum liquid contact and 
best possible heat transfer conditions. 





SIDE ENTERING unit is 


one of mony 
LIGHTNIN types you con get, in sizes 
from Ve to 500 HP. You can use LIGHTNIN 
Mixers for standard quenching, martem- 
pering, oustempering; for batch or con 
tinvous work; in new or existing quench 
tanks of any size and shape. 


“Lightain 
Mixers. 


MIXING EQUIPMENT Co., Inc. 
171-¢ Mt. Read Bivd., Rochester 11, N. Y. 
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in Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


















Welding Methods . . . 


istics; in some ways this is superior 
to the 18-8 type of alloys 

The third article pertains to weld 
ing in modern ship construction and 
is primarily devoted to the use of 
subassembly construction in ship- 
building, a development which 
started in the United States during 
the last war. Economy of using sub 
assemblies in the fabrication of a 
welded ship is clearly indicated and 
apparently the German practice to 
day follows this trend. The summary 
of this article indicates that in mod 
ern ship construction, welding has 
replaced practically all riveting. It 
emphasizes the importance of em 
ploying ductile material 
described as 


which is 
crack 
propagation, and proper design in 
construction and the importance of 
using approved welding procedures 


J. |. Cuyus 


insensitive to 


Test for Screening 
Cast Stainless Alloys* 


HIS PAPER describes a practical 

application of the procedure set 
forth by M. A. Streicher, “S: reening 
Stainless Steels From the 240-Houw 
Nitric Acid Test by Electrolytic 
Etching in Oxalic Acid”, ASTM 
Bulletin, February 1953 p. 35 (re 
ported in Metal Progress for July 
1954, p. 166). Steels which are 
susceptible to intergranular attack 
can be segregated from those im 
mune to such attack by 
acteristic 


the char 
microstructures of the 
former. The investigation sponsored 
by the Alloy Casting Institute, re 
vealed the microstructures 
with the 
acid test 


which 
are obtained 


oxalic Cast steels of the 
CF-8 CF-8M grades were 
used, in both the annealed condi 


tion (quenched in water from 2000° 


electrolytic 


and 


F.) and the annealed and sensitized 

condition (sensitizing at 1200° F 
followed by a water quench ) 

The test involves polishing through 
(Continued on p. 200 


*Digest of “Electrolytic Etching 
in Oxalic Acid Used to Screen Cast 
CF-8 and CF-8M Stainless Steels 
From the 240-Hour Nitric Acid 
Test”, by F. H. Beck, N. D. Greene, 
Jr., and M. G. Fontana, ASTM 
Bulletin, January 1954, p. 68-71. 
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BUTTERFLY 


VALVES 
for GAS and AIR 
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manually operated series 25 
motor operated series 26 
limiting orifice series 27 








Rugged Design for Years of Service 
13 sizes - 1, 14/4, 14/2, 2, 24/2, 3, 4, 6,8, 10, 12, 14, 16 


For detailed engineering information, consult your nearby 
North American combustion specialist or write for bulletin 





re NORTH AMERICAN mfg co 


VJ 1] L? 
Coméustion ¢ ng rv 


41455 East 71st St. « Cleveland 5, Ohio 
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eV Pincbhles 40d ttt Screening Test . . . 


500-grit papers followed by electro- 
13 8 Op. ie. oe One Ow OO i ee oe 8 SHES lytic etching for 1% min. at a current 
density of 1 amp. per sq.cm. of sur- 
f a face area in a solution of 10% (by 
>i CO a weight) oxalic acid in water. Photo 
ad —" - j micrographs at 250 x of etched 
specimens showed one or more of 
the following structures 
a 1. Complete ditching of grain 
boundaries. 
2. Heavy etching of intercon- 
necting ferrite stringers. 
8. Random pitting. 
4. Slight etching around ferrite 


AMERICA'S FIRST AND FOREMOST SILICONE PROTECTIVE COATINGS 





pools. 
5. Little or no etching of grain 
boundaries. 

Only those cast stainless steels 
showing the structures described 
under 1 and 2 above would be con- 
; ; sidered to require the complete 240 
1000 F » te 1000°F hr. boiling 65% nitric acid test. 

In this series of tests duplicate 
specimens were prepared from each 


Shown above are examples of 152 product finish casting submitted to the screening 
pany oA grammapomd ane y SICON last test. One specimen was subjected 
year after temperatures had decomposed . i ’ : 
ordinary finishes. (See partial list below.) a a M ye 5 7 M = gan 
S.T.M. Specification A 262-55 
The ease with which SICON can be applied— withstands up to 1 the rs mate ;. vo 
its remarkable film adhesion and stability o — © ed as — 
under high heat without peeling, blistering, or 1000 F. the electrolytic oxalic acid test as 


losing gloss—accounts tor its high described above. Tabulated data are 
preference for these products. without peeling presented which are typical for a 


SICON can be formulated in smart decorative or blistering. number of tests and serve to illus- 
— por ioy shew ee = trate the reliability of the screening 

a e 750- . range. Pasta ne : 
Check ~ ey me nmr — are similar to EASY TO APPLY ee veages : ke also — 
yours. Complete technical data will be sent, usin ugner anc lower curren 
together with latest brochure of case histories. by Brush, Spray densities in etching with compensa- 


Fill out and mail today. tions in the time. These showed that 


New Srochure of Case Examples Now Ready although improvements in the ap 
~~ pearance of the microstructures 


could be achieved by changing the 





M IDLAN DBD 
Industrial Finishes. Go 


55 fast Water Street, Wavkegon, Illinois 


etching conditions from those pro- 
posed by Streicher, these changes 
did not result in any great advan- 
tage. It is desirable to have standard 
etching conditions for both wrought 
and cast stainless steels. 


C) Packaging Machinery Among the specimens examined 
were some obtained from solution 
treated and quenched material. This 


at 
. 
i 
i 
i 
! 
i 
i 
j material would normally show low 
i 
I 
! 
i 
i 
I 
i 
i 
! 


Pumps 
() Resistors 
Hardware [) Starters, Clutches 

Heaters [) Steves 

) Incinerators [) Surgical Machines 

| Metal Cabinets [) Thermometers 

| Mining Machinery () Transformers 

} Meter Bikes () Tubing, Steel Welded 
Name P ates () Turbe Oryers 

() ON Burners [) M-Ray Equipment 


corrosion penetration rates for nitric 
acid and would pass this test. Other 
specimens had been deliberately 
sensitized. There was complete cor- 
relation between the screening tests 
and the more exhaustive 240-hr. 
boiling nitric acid test. Thus the 
screening procedure with the shorter 
electrolytic etching avoids the neces- 
sity for the boiling nitric acid test 
(Continued on p. 202) 


CITY, ZONE AND STATE____ . = - 
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Oe Me ee 
Magnethermic Induction Heater prior to extrusion. 


tion Heating equipment, low-frequency or high- 
frequency, through 10,000 cycles. Write to 
Magnethermic for bulletin or information about 
your specific questions. 




































































Technician at the Division of Water Purification, Bureau of Woter, 
Chicago, Illinois, at the controls of the electron microscope 








Bacteriological Analysis of Water 
is Speeded in Disasters 
»+» By RCA Electron Microscope 




















T Chicago's Division of Water Purification, 

incubated water samples are studied with the 
RCA Electron Microscope to reveal the presence 
of coliform bacteria denoting contamination. 


























According to John R. Baylis, Engineer of Water 
Purification at the South District Filtration Plant, 
“Use of the RCA Electron Microscope in bacteri- 
ological analysis shortens the traditional pro- 
cedure by two days. This fact is most important 
in testing the sterilization of new mains and in 
the case of disasters where the maintaining of emergency water 
supplies is vital to community welfare.” 











= 


Photomicrograph of coliform 
bocteria, greatly magnified 



































Where vital analysis and research work requires the higher 
magnification and resolution of the electron microscope, RCA 
offers two types, the EMU-3 and EML-1. These basic research 
tools provide magnification from 1400X to 30,000X, and useful 
photographic enlargement to 300,000X and higher. Both the 
new EMU-3 and EML-1 can be changed over from electron 
microscopes to diffraction cameras by merely pressing a button, 
and the same specimen suitable for micrographing can often 
be used for the diffraction picture. 















































National installation and service on all RCA Electron Micro- 
scopes are available from the RCA Service Company. 























For further information write to Dept. S-72, Building 15-1, 
Radio Corporation of America, Camden, N.]. 
In Canada: RCA VICTOR Company Limited, Montreal. 
















RADIO CORPORATION 
of AMERICA 
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and or 


Screening Test. . . 


ily those materials which fail 


the etching test need be subjected 


to the 


240-hr. test. 


Conclusions — An electrolytic etch 
ing screening test can be used for 
cast alloys CF-8 and CF-8M. Only 


those 


cast stainless steels showing 


structures described under 1 and 2 


above 


need be subjected to the 240 


hr. boiling nitric acid test. All the 
other microstructures are representa- 


tive of 
rosion 


acid t 


steels having acceptable cor- 
penetration rates in the nitri 
est. Evidence of pitting is 


likely to be observed in the micro 


structures, but pitting alone is not 


considered a determining structure 


for screening cast stainless steels 


R. L 


ANDERSON 











Factors Affecting 
Microcharacter of 


Metal Surfaces” 


HE SURFACES of single and poly 


crystals of metals show character 


istic changes in structure under the 
influence of various factors that fail 
to remove noticeable amounts of 


metal. 


metal 


Thus, if a_ polycrystalline 
that has been subjected to 


mechanical working is heated in a 


vacuum at a high temperature, the 


traces of the working disappear and 


sharp boundaries between the sepa 


rate crystallites become visible. As 


a result of a reaction that is cata 


lyzed by the metal, the same phe 


nomen 


1 occur at temperatures se 


eral hundred degrees centigrade b« 


low tl 


e temperature of “thermal 


etching”. 


On 
serves 
charact 

The 
subject 
optical 


prolonged heating one ob 
grain coarsening and the 
eristic ledge-structure. 

latter structure has been the 
of many studies using the 


microscope and these have 


led to the belief of a block substruc 
ture with a linear dimension of 


5000 ¢t 


Microsc 


o 8000 Angstroms. Electron 


opic studies of the surfac« 


changes produced by chemical prox 


*Digest 
Surfaces 


Continued on p. 204 





of “Changes in Metallic 
Produced by Chemical 


Processes and by Heating’’, by S. Z. 
Roginskii, I. I. Tret’yakov and A. B 
Shekhter, Doklady Akademii Nauk 


SSSR, 


Vol. 91, 1953, p. 1167-1169 








ROLLER HEARTH 


Shown above: 

Controlled Atmosphere Furnace 
Radiant Tube, Gas-Fired 
Capacity, 3,000# /hour 

Alloy Tubing 4" O.D. to 2,” O.D. 


Overall, 176 ft. long x 7’-6” wide 


PNictem-\2-lif-lell-# 


eF-t- Mela Al -leiiglom af ¥igal-let-) | 
folme—tr-liall tt etl 7-1 Valal-r-lilate! 
lise Mm dlislel im Olelaliaelil-is, 
PNisaleljelal ig) 


FURNACES 


o | 


— 
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Ma 


awrret 





CARBON and ALLOY 


STEEL PARTS, BARS 
or TUBING 


installed of plant of Sewhill Tubuler Products, inc 


co. 
Red Lion Rd. 


& Philmont Ave. 
Bethayres, Pa. 
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Metal Surfaces . . . 


esses and by heating have now re- 
vealed new charaeteristics of the 
processes involved. 

In addition to the block structure 
previously observed using the light 
microscope, detailed studies with 
the electron microscope have re- 
vealed shelf or terrace-like structures 
of significantly smaller width and 
height, often in the form of typical 
growth formations. Thus, when pal- 
ladium was heated at 1000° C. 
tered pri ) Ws . . (1830° F.) in vacuum, lamellar pro- 
when required. truberances with a spacing of 500 A. 

Re. appeared on the surface. Also, a 
lamellar structure with a spacing of 
200 to 300 A. was observed on 
platinum. 


How F luoroscopy Cuts Costs on Tho cuss of the units of substruc- 


ture are thus an order of magnitude 





- smaller than described by L. Graf. 
Internal Inspection Problems Also, Graf's estimate of the depth 
and width of grain-boundary depres- 
sions was much larger than the pres- 
ent value of about 30 A. 
The fine structures described 
above were not the result of local 
overheating, since an entirely differ- 
Immediate Examination ent “onater” structure was te ae 
Castings, final assemblies, molded parts are typical products which when the surface reaction was more 
lend themselves to more economical, faster fluoroscopic examination. rapid. At reaction rates that eventu- 
The economy is obtained through elimination of films, illuminators, ally produced the usual terraces, the 
processing tanks, driers and darkroom personnel. Westinghouse is 


initial structure was more of a 
equipped to tailor fluoroscopic systems to your particular problem. rounded “hills and valleys” kind 


having about the same dimensions. 

The three factors that seem to de- 
termine the type of surface structure 
that develops are thermodynamic, 
i kinetic and chemical. The thermo- 

Westinghouse Electric Corporation dynamic free energy can approach a 

X-ray Division — Dept. 0-06 minimum by: (a) eliminating any 
worked surface layer; (b) replacing 
crystal faces of high surface energy 
by those of lower energy; (c) coars- 


! 

! 

! 

! 

i 

! ening of grains through recrystal- 
' ; 
! 

' 

! 

1 

I 

s 


For many products requiring X-ray inspection, fluoroscopy does the 
job faster and more economically than present radiographic tech- 
niques — and as accurately. 


Can We Solve Your Inspection Problem with X-ray? 

If you have a particular inspection problem, we will be glad to show 
you a special 6-minute film showing typical fluoroscopic X-ray inspec- 
tion techniques. This film 
may prove that your in- 
spection problem can be 
solved by fluoroscopy. To 
find out, fill in the coupon 
below, or call your local 
Westinghouse X-ray rep- 
resentative today. 


Yes, I’m interested in Industrial Fluoroscopy. 
I'd like to see your film. 


lization, A powerful thermodynamic 
factor is the specific chemical ad- 
sorption of foreign substances, such 
as oxygen on platinum. Gomer has 
shown that this adsorption occurs to 
various degrees on different grains 
and that a grain experiencing strong 
adsorption has a minimum surface 
energy. Thus, a surface may undergo 
a reorganization in the presence of 
a certain medium and then reverse 
this change when the medium is 
removed. 
The kinetics of the surface re- 
INDUSTRIAL X-RAY actions being considered would ap- 
pear to involve surface diffusion, the 
sie a u (Continued on p. 206) 
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This You'll Like! 
if You ee a Alloys of 


At last, a road report on the MERCEDES, Master- 
piece; it was WORTH waiting for! Had the engineering 
genius at Stuttgart been extended to insure considerate, 
intelligent handling of enthusiastic customers (who 
paid $1000.00 deposits on irresponsible delivery prom 
ises, got dilatory “stalls,” and price hoists), the vener- 
able prestige of a famous name would have even wider 
U. 8. acceptance 

For the second* time in automotive history a world 

famous producer has shot-the-works, wrapped up all of 
the proven advanced stuff in one potent package of 
Design - Process - Metallurgical - Production-PERFORM- 
ANCE Achievement. *(First: The 1926 Grande Prix 
Buggati, 7800 RPM 130 MPH, with which we once towed 
a Stutz of twice its weight nine miles faster than it 
would run.) 

The Mercedes-Benz 300 SL; a 188 cu, in. motor de- 
livering 240 BHP, at the clutch at 6200 RPM, 4 wheel 
independent suspension, fuel injection, “Turbine-cooled” 
power brakes, noiseless streamlining (including under- 
pan), controlled thru-flow ventilation, 2-turn steering, 
oil cooling; all this in a 2500 Ib. (curb wt. with 82 gals. 
gas) luxurious and comfortable “Business Coupe” that Deventer 
wheels at, and accelerates above, 150 MPH (0 to 60 
MPH under 6 sec.) 

No comparable verity of “That which is truly func- Mercedes-Benz 300 Mercedes-Benz 300 St 
tional is truly beautiful” rides rubber. 

This 300 SL Coupe is substantially identical (except 
that it has more power and minor refinements) to the 
1952 world champion 300 SL race cars, and the 1,-2,-3, 
winners of the Mexican Transcontinental Road Race 
It compares to the production Jaguar as the “Thunder es 
bird” compares to the 1936 Ford. (Incidentally, our apes oS 
“Jag”, first Chicago Show model we reported in M. P. as Engine performance 
“A Duchess in dirty linen,” a mainly well engineered Max power 
job, executed in sloppy detail, has since been “modified” a wEP ai ms 
and is relegated to towing the Bolus stressed-skin Dural BLP. 
trailer, at over 100 MPH 

Tom Franks, G. A. V.-P., and Don Hutchins, G. A 
Detroit Manager who have been ground-hopping a mate Encine detalte ae 
to the above car (but silver with magnesium “knock-off Carburetts : Front 
racing wheels), report that our friends have been Ignition 0 Rear 
queing-up for rides like they did for rides in our air : . 
planes at the 1920 (or was it '217) A. S. M. (nee eek ‘eames 
American Society for Steel Treating) Indianapolis 
Metals Show, and for rides in our amphibious “Ducks” ar ~~ 
in the six-foot surf off the Convention Hall at Atlantic Gear ratios Pertormance data 
City Piston area, sq.m. p 

“SAFETY,” remarked a top Detroit Engineer, “rather : Brake lining area 
than SPEED, is the 300 SL's outstanding asset. It can ist 5.5 oS. 5S 
stop on a dime and leave 4c change. You sit in it, not 
on it, driver and car both corner without sliding.” A 
designer, credited with winning one heat of the “CHEAP” 
car length race “by a head-light eyelash vs. a pregnant 
tail light” was pleased, but somewhat embarrassed, when 
he remarked, “Maybe some customers will pay more 
to leave off the chromed pot-metal ‘Schmaltz’ and the * * 

Jacobs-coat moron-bait. Oh, by the way,” he continued, Driving Speeds MPH Ist Gear 2nd 3rd 4th 
“have any of those Studys wearing the pilfered Mer 

cedes three-point star, crawled under a truck when they Axle Ratio 1:342 

spied the pedigreed article?” Tom swears that a gut 

teral oolok coming out of the nose grill, remarked 6000 RPM 44.1 75.7 110.5 145.3 
“ACHTTT! Phooey! How Loewy khan dey get?” 

It is gratifying that truly ENGINEERED alloys of 6200 RPM 47.8 82 119.8 157.7 
Brains and Metal, in cars, planes, and even high-tem P 
perature heat treat tooling, attract “Kindred Spirits” Axle Ratio 1:325 
in mutual loyalty to the Spirit of WORK WELL DONE 
Men who instinctively turn from mediocrity, who know 6000 RPM 46.8 19.4 115.0 152.8 
that INVESTMENT in Quality, Dependability, insures 6200 RPM 50.5 86.2 125.4 165.8 
PERFORMANCE and Long SERVICE, in machines, al 
loys, or shoes, seldom lose. Buyers of the 1926 Buggati . . : : : 
as 7 have made a cash profit on their investment at Engine capable of turning continuously at 6200 RPM. Injection 
any time since purchase, but the dividends in SUPERIOR pump automatically corrects for temperature and altitude. 
PERFORMANCE were the principal return. 

The 300 SL will probably cost less per year of service, 
and depreciate far less in five or ten years of RICHLY 
SATISFYING driving experience, than any other trans GENERAL ALLOYS COMPANY 
portation investment. Such is the recognition, by dis- 
cerning men, of the basic integrity of superior concept, 405 W. First Street—Boston, Mass., U.S.A. 
execution, and performance. Attainment of such recog 
nition separates the leaders from the following herd, 


If fe thelr petestess sewaed. With offices or representatives in principal cities. 
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Dimensions 
W heel base 


Chassis details 
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Solicits your inquiries for ENGINEERED 
. HEAT AND CORROSION RESISTANT ALLOY CASTINGS 


On request, we will be glad to send reprints of article 


on the 300 SL by famed authority Laurence Pomeroy AND FABRICATIONS. Backed by 36 years of experience. 


F.R.S.A. M.S.A.E. appearing in “THE MOTOR.” 


AN “ADDITORIAL” BY PRES. G. A. CO. “NO FURNACE iS BETTER THAN ITS ALLOY PARTS.” 














aw 
Ri SPE, trav -& 


ane really ‘in the chips since we started using MOLITE® SMOOTH 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 
Producers of fine tool steels — All types immediately 


available through Sales Offices, Warehouses and 
Representatives in Principal Cities. 








«~ CLAM 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘‘Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, | 


from careful diamond selection to | 
expert lapping, leads to a precision 


product that will give you precision 


results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 
. 


CLARK Steel Ball Penetrators, for 
accurate “Rockwell testing” of un- 
hardened steel, cast iron, brass, 





bronze, and similar materials, aré 
available in all standard sizes. 





CLARK Test Blocks, in various 


hardness grades, provide a quick, | 
sure, and simple method of check- ae 
ing the accuracy of your “Rockwell” | 


type hardness tester. ke 


Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Read ©« Dearborn, Mich, U.S.A 
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Metal Surfaces . . . 


rate of which is increased at higher 
temperatures. However, other fa 
tors, such as compound formation or 
the presence of an active substance 
can also facilitate the reactions 
The third group of factors is con 
nected with chemical impurities of 
the solid body. These form a film at 
crystal boundaries and interfere with 
grain growth and recrystallization 
Chemical processes can also affect 
the thermodynamic factor, for ex 
ample by changing the phase com 
positions. A. G. Guy 


Ductility of Chromium 
at Room Temperature” 


| \o-eee ARY examination of the 

factors governing the room 
temperature ductility of chromium 
was made by the Aeronautical Re 
search Laboratories at Melbourn 
Australia. This work, done with 
chromium spectrographically pure 
contained, normally, 0.06% oxygen 
0.005% nitrogen and less than 0.005% 
carbon. The chromium was melted 
in an argon-arc furnace and then 
forged, swaged and rolled in pro 
tective steel sheaths. 

The surface sensitivity of chromi 
um was demonstrated by room 
temperature tensile tests on wrought 
sheet. A maximum tensile elonga 
tion of 15% with a corresponding 
ultimate strength of 74,500 psi 
was obtained afte: electropolishing 
Roughening the surface by acid 
etching or grinding and filing in 
creased the ultimate strengths to 
78,500 and 89,000 psi., respec tively 
but decreased the tensile elonga 
tions to values of 11% and 0% 
respectively. 

Small amounts of nitrogen seri 
ously impair the room temperature 
ductility of chromium. Approxi 
mately 0.02% nitrogen dissolved in 
the metal renders it brittle in simple 
bend tests. Embrittlement by this 
mechanism occurs upon heating 
chromium in air or nitrogen at tem 
peratures as low as 1200°F. for 

(Continued on p. 208) 


* Digest of “A Study of the Room 
Temperature Ductility of Chromi 
um”, by H. L. Wain, F. Henderson 
and 8. T. M. Johnstone, Journal of 
the Institute of Metals, Vol. 83, 
December 1954, p. 133-148, 





15 times the life in 
Acid Mixtures 


AND STILL 
GOING STRONG 


PROBLEM: 


Baskets for submerging alloy steel forgings in 
hot pickling acids had to be replaced every month 
because of severe corrosion, The baskets were con 
tinually immersed in either 15 per cent hydro 
chlorie acid, aqua regia, 10 per cent nitric and 
hydrofluoric acids, or 20 per cent nitric acid, All 


of these acids were at about 140 deg. | 


REMEDY: 


The baskets were made of one-inch round bars 


of Hasresoy alloy ¢ 


RESULT: 


After 15 months’ service, three shifte a day. the 
baskets made of Hasrensoy all (, are still good 

Hasreccoy alloy © is the most universally cor 
rosion-resistant alloy available today. It has high 
strength and is highly resistant to all of the mineral 
acids. For a copy of a booklet describing HasreLtoy 
alloys, get in touch with the nearest Haynes 


Stellite Company ofhes 


HAYNES STEBELLITFE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


and Works, Kokomo, Indiana 


HAYNES 


TRADE mage 


a1ti.t..ov? Ss 


al fice 


Angete New York 


Haynes” and “Hastelloy”’ ore registered trade-marks of Union Carbide and Carbon Corporation 
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Do You Know 
the Answer 





























to Oven 


Questions 
Like These? 







































© What is the average specific 
heat of aluminum, copper, 
magnesium? 




















® How do you measure heat 
energy in relation to your 
product? 














(Questions like these and literally dozens 
of others are anewered in this new Oven 
FACT BOOK by MOCO. Written in “easy 
to-read” language, you'll find yourself re 
ferring to it time-after-time for heat pro 
cessing information, And it’s yours—FREE 
for the asking. Write today—on your letter 
head, please, 






































Brought to you by the Michigan Oven 
Company manufacturers of ovens and only 


MICHIGAN 








































COMPANY 


417 BRAINARD 
DETROIT |, MICHIGAN 


















METAL PROGRESS; PAGE 205 





Ductility .. . 


periods as short as 2 hr. On the 
other hand, the ductility of chromi- 
um does not appear to be affected 
by heating in oxygen at these tem- 
peratures and times 

The losses in ductility arising 
from the presence of notches or 
contamination of the surface can be 
overcome by etching or electropol- 
ishing to remove the affected layer. 

Most of the wrought chromium 
sheet prepared could be bent suc- 
cessfully 180° at room temperature. 
Sheet in the completely recrystal- 
lized condition, however, fractured 
in a completely brittle manner dur- 
ing attempted bending. The authors 
were able to prepare recrystallized 
chromium having some bend duc- 
tility at room temperature and 
learned that the recrystallized mate 
rial is more sensitive to embrittle- 
ment by notches and impurities 
than the wrought material 

A hypothesis, based on Cottrell 
locking effects, was proposed to 
explain these observations. It is 
postulated that the presence of nitro 





gen in solid solution in the chromium 
“makes it possible for the Cottrell 
mechanism to operate, and that 


chromium in which the dislocations 
are anchored by nitrogen atoms ex- 
hibits similiar behavior to that shown 
by iron containing carbon and nitro 
gen at subzero temperatures. If the 
nitrogen content is reduced below a 
critical concentration with respect 
to dislocation density, significant 
Cottrell locking does not occur and 
the material is ductile. Also, increas 
ing the temperature provides ther- 
mal energy to reduce the effective 
ness with which dislocations are 
anchored by nitrogen atoms, so that 
a temperature is reached at which 
dislocation locking is ineffective and 
the material becomes ductile. 

An explanation of the notch- 
brittleness of chromium is offered 
This is based on the action of tri 
axial stresses at the root of a notch 
in raising the effective yield stress 
Brittle behavior is encountered when 
the effective yield stress is increased 
to such a value, through the agency 
of notches and Cottrell locking, that 
it exceeds the fracture stress 

D. |]. Mayxuru 














Rapid 
RESISTANCE 
TESTING 


with the Rubicon 
LIMIT 
BRIDGE 





must be minimized. 


erance bands. 
@ External Standards 
pensation when required 


3758 Ridge Avenue 





Built for speedy, accurate production testing of 
resistors, coil windings, heater elements, percussion 
caps and other similar items where inspection costs 


permit automatic temperature com 


Fully described in Bulletin 100 


RUBICON COMPANY 


Electrical Instrument Makers 


——<—$$———} 





© Wide Range — 1 ohm to 10 megohms 
© Simple — for use by unskilled operators 

© Fast — speeds Of 2000 items per hour possible 

® Sturdy — for yeor in and yeor out service 

® Spotlight Index — for easy reading. 

© Versatile — suitable for rapid sorting into numerous tol 


Philadelphia 32, Pa. 








Photo, courtesy Com- 
mercial Machining 
Company, Conweoy, 
Po. Turning 60” dia. 
stainless steel looping 
line roll. 


CARBIDE 


CIRCLE "C” 

SUPER HIGH SPEED STEEL 
Operating speeds 25% — 50% foster than ordinary 
high speed steels 
Longer tool life 
Cuts costs by increasing production 


Particularly suitable for cutting tough alloy and 
stainless steels 


FIRTHITE 


STANDARD TIPS, TOOLS, 
INSERTS AND HOLDERS 


Highest metal removal rate 
Uniform, dependable Firthite quality and performance 


Large stocks of standard tools and tips for 
immediate delivery 


Mechanically -held and brazed designs 


Fisth Sterling 


—(INC— 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
MILLS) McKEESPORT, TRAFFORD, DETROIT, HOUSTON 


Mr. Tooley Says: 


Thor's mow than one way tr Skin a cat’ 


Yes, in the field of tooling, alternative cutting materials make it 
possible to utilize the same production equipment for a variety of 
applications. In typical turning operations either Firth Sterling 
High Speed Steel or Firthite Sintered Carbide cutting tools may 
be selected .. . depending upon the characteristics of the metal 
and the production requirements of the job. 

Firth Sterling, manufacturers of complete shop tooling needs, 
occupies the unique position of providing both steels and carbides 
to ‘skin the cat" of production in the most economical and effec- 
tive ways. Thus, from one dependable source of supply you are 
assured of (1) completely unbiased tooling recommendations and, 
(2) the selection of the exactly right carbide or steel or both to 
provide maximum production! 

Both Firth Sterling's famous CIRCLE "'C” Super High Speed Steel 
and FIRTHITE Sintered Carbide cutting tools and tips are used 
alternatively for most metal removal operations. Write now for 


literature and unbiased recommendations for your specific needs. 


High Speed Steels ys Sintered Tungsten Carbides 
Toot & Ole Steels 7 2 Firth Heavy Meta 
Stainless Specialties Chromium Carbides 
High Temperature Alloys 


OFFICES AND WAREHOUSES* BIRMINGHAM CHICAGO* CLEVELAND DAYTON OETROIT* HARTFORD- 
HOUSTON LOS ANGELES" NEW YORK PHILADELPHIA PITTSSURGH WASHINGTON WESTFIELD.) 


CALL YOUR FIRTH STERLING DISTRICT OFFICE OR DISTRIBUTOR. ASK MR, TOOLEY. 
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SS 


PSC’ RADIANT TUBES in 
f /; ly Vresigr rT tic ni dhen 





PH! 


Send for PSC Heat-Treat Catalog 54 


PSC fabricated tubes furnish four substantial advantages: (1) 
Light-wall construction saves furnace time and fuel. (2) Return 
bends are of same wall thickness as tubes, promoting uniform 
flow of gas. (3) Smooth dense walls minimize carbon build-up 
and burn-out. (4) Up to 100% longer life. In any alloy, size 
or type, including parabolics. Also sheet-alloy heat-treating 
retorts and covers, boxes, baskets, fixtures, tubes, etc. 


STEEL CO « Wilke Sarre, Pa 


q q 
ad 
_—< — 





for 

measuring 

‘ol 

* ammonia 

+ dissociated 
ammonia 

* butane 

* city gas 

* endothermic 
cracked 

* exothermic 
cracked 
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WAUKEE 
FLO-METERS 


. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 


1. Easy to clean. No tools are needed 
for disassembly can be completely 
cleaned and reassembled in 2 minutes. 

. Easy to read. 6” scale gives extra 
visibility. Exclusive Waukee tabs 
identify in large red letters gas being 
measured. Eliminates mistakes. 

3. Built-in control valves. Operators 
can easily see flow change. 

4. Easy to mount. Can be panel mounted 

piping is simpler, installation 


costs less. 


For additional information request 
bulletin #201. 


ENGINEERING COMPANY 


403 E. Michigan Street, Milwaukee, Wis. 





Factors Affecting Strength 
of Brazed Joints” 


N ANY brazing operation the nature 

of the bond, and hence the 
strength of the brazed joint, is chiefly 
determined by the brazing tempera 
ture, brazing time, respective com 
position of the base metal and filles 
metal, and thickness of the joint 
Perhaps the most important relation 
ship is between tensile strength and 
thickness of the filler metal 

A survey of the literature has re 
vealed a lack of agreement among 
researchers which appears related to 
use of commercial alloys in thei: 
investigations. Many of these alloys 
consisting of trom four to seven dif 
ferent metals, form extensive solid 
solutions and intermetallic com 
pounds with the base metal, thus 
further increasing the number of 
factors which may influence the 
strength of a brazed joint 


These complic atir influences 


ig 
were avoided in this investigation 
The report describes the determina 
tion and analysis of tensile strength 
joint thickness curves for low-carbon 
steel (S.A.E. 1020) bars induction 
brazed Ww ith pure silver, pure ( oppel 
silver-copper eutectic alloy (B Ag 8) 
and the 85% silver, 15% mangan 
ese alloy (B Ag Mn). Comparative 
curves were obtained with 1% car 
bon steel drill-rod bars brazed with 
pure silver and pure copper 
A reproducible method of brazing 
tensile bars by means of high 
frequency induction heating was 
evolved to take advantage of a rapid 
heating rate, thereby minimizing 
diffusion of iron into the filler metal 
Despite the precise jigging and 
reducing atmospheres incorporated 
into the brazing apparatus, examina 
tions of the fractured specimens re 
vealed that only in comparatively 
few specimens were the joints abso 
lutely sound and voidless. The high 
est tensile strength values were 
produced by joints that were a 
voidless and (b) broke in tension in 
the middle of the filler metal disk 
Two principal types of imperfec 
tions were investigated. Gas in 
clusions, which occurred primarily 
along the plane of symmetry of the 
(Continued on p. 212 
*Digest of “Investigation of Fac 
tors Determining the Tensile 
Strength of Brazed Joints”, by Nik 


lajs Bredzs, Welding Journal, Vol 
33, November 1954, p. 545s-563s 





Acone! 


WHO CAN MATCH THIS RECORD? 


cs SKILLED MEN WITH FINE TOOLS AND 


“NO LOST TIME INJURIES”—"One 
@ ABLE SUPERVISION CAN MAKE 100% 


full-time year without a lost-time 


injury is an outstanding achieve- * SCORES IN SAFETY AND IN QUALITY, 


ment in the casting industry. This * At A.E.C.CO. they do, as this award — “Tops” in 


fine teamwork of the Alloy Engi- obs Eras ; 
our industry — testifies. A.E.C.CO. craftsmen think! 
neering & Casting—and their 


low labor turnover points the € They take the same 100% care of your work in our shop 


way in Safety as it does in e that they do of themselves. We do not cut corners to make 


Duality.” : 
g * a “cheap” product. Such men don’t live off the “price buyer.” 


weat nesses | ALLOY ENGINEERING & CASTING CO. 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN ® ILLINOIS 
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Pilot plants, laboratories, power 
plants, ships and industrial proc- 
essors are using this efficient and 
economical method. A Veri-Tell 
pyrometer, selector switch and 
terminal panel (plus thermo- 
couples and leads) comprise the 
unit. Wide selection of scales and 
ranges. Where thermocouple 
leads must be of different lengths, 
calibrating spools may be added. 


MODELIN 
Series #3-5-11-17-23 Position, less 
thermocouples and leads*, $95-$135. 


MODEL ISN 
Series as above with reference setting. 


THERMOCOUPLE SWITCHES 
for use with existing instruments. 


FREE— bulletin IN-1 available on re- 
quest. 


WEST U4. 


CORPORATION 


CHICAGO 


42 ‘a single, central instrument 


reads temperatures 





OFFIicEes N PRINCIPAL CITIES 


*For standard thermocouples and lead 
wire, write for Pyrometer Accessory Cat- 


alog. 











THE X-TRON 180 


The Most Versatile, U.S. Made, High Powered, 
Portable Unit For 360° And Single Window Radi- 
ography of Pipe Lines, Tanks, Castings, Ships 


The Mitchell X-TRON 180 
is the only industric! 
xray unit in the 150-180 


KVP. oF available 
with on oat ¢ ground 360° 
or a beryllium single win- 


dow target xray tube 
orrangement. 


Many years of research and development have gone into the X-TRON 180. The 
result is a high-powered, efficient precision unit that is reliable and easy to 
handle, It will enable you to make weldment and general radiographic inspec- 
tions quickly, easily, safely, economically and will give you long years of trouble- 
free service in the field, in your plant and in your laboratory. 


Write for the new two-color folder illustrating and describing this versatile unit 


MITCHELL RADIATION PRODUCTS CORP. 


128 E. Washington Street, Norristown, Pa. 
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Brazed Joints. . . 


joint, were attributed to segregation 
of gases during solidification. Failure 
of the joint at interface of base and 
filler metals happened only with the 
BAg8 brazing alloy and was at- 
tributed to inadequate reduction of 
oxide films at the low brazing tem- 
perature of this alloy. 

Since only absolutely perfect joints 
and joints with areas of voids not 
exceeding 10% of the brazed area 
were selected for the construction 
of tensile strength-joint thickness 
curves, these curves are considered 
to represent the relationships for the 
ideally prepared joints. 

All of the curves showed the same 
pattern: The tensile strength of the 
joint increases with the decrease of 
the filler metal disk thickness, due 
exclusively or almost exclusively to 
the increase of biaxial constraint 
in other words, on account of the 
increase of suppression of the neck 
down effect of the filler metal disk. 

In view of the almost complete 
suppression of the plastic deforma- 
tion in extremely thin joints the 
stress distribution in the filler metal 
may have approached a state of tri 
axiality. Under such conditions the 
fracture strength of pure silver was 
increased in these experiments from 
21,000 to 84,350 psi, at a film thick- 
ness of 0.00014 in., and the fracture 
strength of copper was increased 
from 32,000 to 106,500 psi. at a film 
thickness so small as to be micro 
scopically unmeasurable 

The comparative strength of pure 
silver and pure copper brazed butt 
joints in mild steel and drill rod 
demonstrated that the joint strength 
increased with an increase in the 
tensile strength of the base metal. 
Examination of the summary curves 
indicated that for an equivalent filler 
metal disk of 0.005 in. this increase 
could be expected to raise the ulti 
mate from approximately 48,000 to 
60,000 psi. for the silver joints and 
from approximately 49,000 to 81,000 
psi. for the copper joints 

Although iron and silver are re 
ported as being insoluble in each 
other, the silver brazed joints in- 
variably broke in the middle of the 
silver disk, indicating that formation 
of an alloy system between the base 
metal and filler metal is not an es 
sential requisite for making a strong 
brazed joint P. PATRICIA 
















Remote controls —— 


move materials in a semi-con- | 
tinuous, high-vacuum melting 
and casting furnace. 


Like his associates who work open-air 
furnaces, the high-vacuum whee wns 
introduces his charge to the crucible, con- 
trols it during melt, samples it, adds alloy- 
ing materials, and pours ingots. 

Unlike his open-air associates, he must 
do all this from outside a closed chamber, 
without breaking vacuum. 


Bulk charging —- 
How to cope with the packing | 
factor. | 


Entry to the crucible is made through a 
charging interlock. The operator loads the 
interlock with a self-contained windlass. 
Coils within the interlock preheat the 
charge, speeding up the production cycle 
and reducing thermal shock to the crucible. 

One packing technique is to incase the 
charge in a can made of the same charging 
material. The can initially extends above 
the crucible. As it melts, the can settles 
slowly into the crucible producing a full 
capacity charge 

The alternative method is to make a 
second bulk charge to supplement the 
volume lost in melting the initial charge. 


Inspection, sampling, 
alloy additions——_ 


How to control the melt and 
its composition. 


A thermocouple on the furnace cover 
permits the operator to determine the melt 
temperature at all times. The cover also 
contains a bridge breaker and inspection 
devices. A manual sampler quickly pro- 
vides specimens of the melt. All Pl 
devices focus around the operator. 

Since it is usually desirable to hold alloy- 
ing materials until the bulk charge is 
melted, there is a second interlock for alloy 
additions. The operator introduces these 


materials in precise amounts at exactly the 
right moment to produce the desired com- 
position 

The alloying mechanism normally con 
sists of a number of cans with drop-out 
bottoms. Each one moves into position on 
an indexed platform for direct down-the- 


MATERIALS HANDLING 
IN VACUUM METALLURGY 


from the engineering laboratories of CONSOLIDATED VACUUM CORPORATION 


The furnace discussed 
in text being readied for 
delivery. This is a true 
semi-continuous, high- 
vacuum melting and 
casting furnace with a 
1000 pound capacity. It 
is now installed at the 
customer's plant. 




















Schematic drawings of 
the semi-continuous, 
high-vacuum furnace. 


o Interlocks 
which bulk charge and uum 
alloy materials are in- 
troduced without break- 
ing vacuum. 

o Cover with temperature it to 
measurement and in- 
spection devices. 


interlock. 


topping position 


chute discharge into the crucible. 

A Syntron vibrator attachment is also 
available. This adds the alloy materials 
into the melt gradually through a vibrating 
hopper. 


Mold pouring 


How to achieve a short pour 
distance. 

When pouring multiple molds, a pneu 
matic ram lifts the individual mold from a 
rotating table to a position directly under 
the crucible lip. In this way, the pour dis 
tance from the crucible to the mold bottom 
is at a minimum and better ingot quality 
results. The absence of spouts and funnels 
with this technique is an advantage from 
the standpoint of ingot purity 


ic] Chamber containing 
trunion-supported coil- 
crucible 


through i} Mold chamber and vac- 
Ra 


lifts mold to short-path 
pouring position under 
crucible lip, then lowers 
indexed table 
where it moves to hot- 






































Ingot handling 


How to avoid piping. | 
| 

The ram lowers the filled mold to. the 
rotating table. The table moves the mold 
to a hot-topping position which holds 
piping at a minimum. At the same time an 
empty mold is positioned for ram-lifting 

Automatic controls are the rule. Whe (ur 
nace operator guides all his materials by 
push buttons or turn wheels 

If you are considering a high-vacuum 
furnace for your plant, allow us the op 


portunity of discussing the subject with 
you. Please contact Consolidated Vacuum 
Corporation, Rochester 3, N. Y. 
ary of Consolidated Engineering Corpora 
tion, Pasadena, California). Reprints of 


this and others in the information memo 
series are available on request 


a subsidi 


Consolidated Vacuum Corporation, rocwester 3, w. y. 


CVC sales now handled through Consolidated Engineering Corporation with 


offices located in: Albuquerque + Atlanta 


Boston « Guffalo + Chicago « Dallas 


Detroit « New York « Palo Alto « Pasadena « Philadeiphia « Geattle « Washington, 0. 6 
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High-Temperature 
Brazing of Molybdenum” 


|= AUTHORS report the results of 

a study of 16 high-temperature 
brazing alloys, having melting points 
above 1800° F. The recrystallization 
of molybdenum sheet during brazing 
is accompanied by severe embrittle 
ment of the molybdenum itself. Re- 
tort and torch brazing result in such 
embrittlement; induction brazing in 
argon was the most satisfactory 
method from the standpoint of both 
quality and practicability, Unfor- 
tunately, the latter method in actual 
practice would be limited by the size 
and shape of the piece being formed. 

The article is of value in that it 
established the relative merit of the 
high-temperature brazing materials 
employed, Fluxes are also formu 
lated for oxy-acetylene brazing and 


*Digest of “Brazing Molybdenum 
for High-Temperature Service”, by 
M. I. Jacobson and D. C. Martin, 
Welding Research Supplement, Vol. 
20, February 1955, p. 65s-74s. 


observations are made concerning 
braze wetting characteristics. Three 
grades of molybdenum sheet were 
used in the investigation, two of 
whic h were processed by powder 
metallurgy techniques with the third 
being made from arc-cast carbon ce 
oxidized ingots. Exposures varying 
from 30 sec, to 2 min. at 2400° F 
were found to reduce the bend duc 
tility to a value of about one-half 
that of the as-received sheet. A cor 
relation with microstructure revealed 
that, as amount of recrystallization 
increased, ductility decreased. 

Retort brazing in vacuum was 
done by etching single and double 
lap-type joints, filling the overlap 
ping portions with strips of brazing 
alloy foil, and clamping in jigs. The 
procedure was accompanied by 
relatively long heating times, and all 
joints were subsequently found to 
fail in a brittle manner when bend 
ing stresses were imposed by a 
dynamometer 

Oxy-acetylene brazing was at 
tempted with the following brazing 
alloys: 60 Pd, 40 Cu; 60 Pd, 40 Ag 


Hastelloy C; Haynes Stellite 21) 
Haynes Alloy 25; 25-20 stainless 
18-8 stainless; Chromel; Monel; and 
70 Cu, 30 Ni. All wet the molybde 
num with the exception of the 25-20 
and 18-8 stainless steels, when used 
with a development flux of the fol 
lowing composition: 10% boric acid 
6% AgCl, 10% LiCl, 27% Oxweld 


Brazo flux, 20% NaF and 27% CaF 
This flux is difficult to remove after 
brazing but it is satisfactory for the 
preparation of test specimens. Braz 
ing times of 25 to 50 sec. were em 
ployed Subsequent dynamometer 
tests produced tensile failure in the 
base metal rather than shear failure 
in the joint. 

In order to obtain very rapid 
heating cycles, and thereby mini 
mize embrittlement, induction braz 
ing apparatus was constructed, The 
best results were with a small Vycor 
tube and induction coil, under which 
conditions it was possible to melt the 
brazing alloys in 5 to 6 sec. and to 
cool the joint to below 1800° F. ir 
20 sex A slotted type of tensil 

Continued on p. 216) 











announcine 


A COMPLETE 
NEW LINE 


Nim ahaait 


e, q 


Wrne for 
engineering bulletins 
and quotations 

on all three models 


FULL FLOW— For in-line 
installation at high flow 
rates—25 to 800 GPM 
Uses new “FLO-PAC” 
Pleated paper cartridge 
to remove particies 
down to one micron 


MULTI. CARTRIDGE — 
1! sizes available. Six 
cartridge refills includ- 
ing new “PLO-PAC™ 
and “KLEER-PAC 

available for exact de 
gree of filtration needed 


BULK REFILL—For ab 
solutely clean oil, bulk 
Cranite medium pro 
vides depth purification 
Bulk or cartridge type 
cellulose refills avail 
able for fine filtering 


NEW All Models Have Quick-Opening Lids 


Purifier lid is fastened with swing bolts 
which one man can loosen quickly. Lid 


swings back for casy access to refills 


648 Wabash Avenve, Lebonon, indiono 
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Perhaps you've thought your heat treating 
operation is one that’s too tough for spiral 
belts. 


If so, here’s big news for you. New and im- 
proved Wissco Rod Reinforced Belts are 
built extra big and rugged .. . to carry 
heavy loads through the furnace. 


Wissco’s Improvep THIN Sprrais effec- 
tively resist stretch and distortion. DUAL 
Continuous REINFORCING Rops put an 
end to narrowing. And Wissco’s 4-inch 
Rod Reinforced Every Spiral Belt will stand 
up under severe heavy-duty demands. 





We can furnish improved Wissco Reinforced 
Every Spiral Belts in any high-temperature 
alloy to meet your particular heat treat- 
ing problem. 


THE COLORADO FUEL AND IRON CORPORATION—Denver ond Ooklend 
WICKWIRE SPENCER STEEL DIVISION—Ationta + Boston + Suflalo 
Chicogo + Detroit + New Orleans + Mew York + Philedeiphic 
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15 Ib., 12 kw. Pot-Tilting 
DETROIT ELECTRIC FURNACE 





—research and small production tool 


A versatile furnace! Converging in- 
direct arc electrodes force arc Seun 
over metal for fast melting. Cover lifts 
and swings aside for pA Se and 
pouring. Pot can be transported or 
tilted to pour from stand. Permanent 


lining or removable crucibles. Com- 
plete with power and meters in sep- 
arate cabinet 


Write today for complete information on 
Type PT Detroit Electric Furnace. 


& 
DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY 
26th St. : BAY CITY, MICHIGAN 







1080 





Foreign Representatives: in BRAZIL—Equipomentos industrias, “Esa” Lid, Seo Povio, CHILE, ARGENTINA, PERU ond 
JELA: M, Castelivi inc, 150 Broadway, New York 7, N. Y., MEXICO: Cie Proveedora de industrias, Atenes 32-13, 
Apartado 27A3, Mexico 6, D. F., Mexico, EUROPE, ENGLAND: Birlec, Lid, Birmingham. 


Keep your product on the move... 


si 


Woven from any metal capable 
of being drawn into wire form 
AsHWwoRTH belts afford a con 
veying medium in temperatures 
from sub zero to 2100°. What 
ever your process—whether it be 
pickling, quenching, annealing, 
hardening or blueing—Ashworth 
belts can help you effect 
economies and 


Keep Your Product on the Move 








Copper Braziné at 2060°F. 


WRITE FOR 
MLUSTRATED CATALOG 


ASHWORTH BROS., INC. 





M52 
4 “t \ 
Soles Bulcle « Chattanooge « Chicago + Cleveland . Detwoit . Kansas City - Lovisville 
: Los Angeles . New York . Philedelphio « Pittsburgh - Rochester « Seattle - St Paul 
Engineers: Tempe Canadian Rep., PECKOVER'S LTD. . Toronto » Montreal 
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Brazing Molybdenum .. . 


specimen was used with this ap- 
paratus. The specimen consisted of 
two pieces of sheet metal joined at 
right angles along a slot placed in 
the end of one of the pieces. This 
specimen was found to fail in the 
base metal during tensile testing at 
room temperature, but true shear 
failures occurred through the joint 
at 1800° F. Inconel, Haynes Alloy 
25, and Monel were the most prom- 
ising brazing alloys studied, with 
respective braze shear strengths at 
1800° F. of 18,800, 14,250, and 
12,750 psi. Various noble metal 
brazes gave lower resultant shear 
values. 

The diffusion of molybdenum into 
the braze metal during the melting 
operation was confirmed by micro 
structure, hardness tests, tensile 
tests, and joint melting tests. This 
diffusion may either increase or de 
crease the strength of the joint, 
depending on composition and in 
termetallic compound formation 
The stress-rupture strength for 100 
hr. at 1800° F. of an induction 
brazed Inconel joint was found to be 
approximately 5000 psi., which 
value is 50% of the wrought molyb- 
denum value at this same tempera- 
ture. Suggested fields for further 
study include a determination of 
creep properties, strength tests at 
2000° F., the use of molybdenum 
titanium alloys of higher recrystalli 
zation temperature, and the devel 
opment of new brazing alloys and 
ductility test methods. 

Reviewers ComMMENT: Embrit 
tlement of molybdenum during braz 
ing and prior to heat-engine utiliza 
tion is a more serious engineering 
problem than the authors indicate. 
Even though subsequent forming 
operations are not required on the 
brazed joint, operating components 
are subject to severe vibration and 
notch-brittle materials are viewed 
with alarm. The utilization of molyb 
denum alloys of higher recrystalliza- 
tion temperature is a promising and 
logical direction of future effort 
It is of interest to note that Ziegler, 
Meinhart and Goldsmith (Transac- 
tions A.S.M., Vol. 42, p. 175-198) 
show that nickel-base materials, 
such as Inconel, are also good mo 
lybdenum cladding materials. The 
Inconel relationship may be more 
than coincidence |. P. Denny 
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. PROGRESS IN FORGING 
AT THE MACHINE TOOL SHOW, 
CHICAGO, SEPTEMBER 6 TO 17! 


We at National Machinery, WHQ* 

for the development of advanced methods 
and machinery for the forging industry, 
for more economically producing 

a wide variety of parts — 

routine or unusual, ferrous or non-ferrous, 
automatic or semi-automatic, 


by cold forging or hot forging — 
invite you to visit our working exhibit 


at the coming machine tool show, 
the first in seven years! 


“WORLD (2 4 HEADQUARTERS 
SAS! 2 AM 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1674 
DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES * REBUCEROLLS * COLD HEADERS * BOLTMANERS * WUT FORMERS * TAPPERS * MAILMAKERS 


Hartford Detroit Chicago 
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ACME Aiiomalis DELIVER 


HIGH OUTPUT AT LOW COST ON PRODUCTION FINISHING 


Acme Semi-Automatic Polishing and Buffing 
Machines are available in a wide range of types 
and spindle arrangements. 

LEFT—Acme Type B-10, single spindle. 
RIGHT—Acme Type L4, four spindle,.an avuto- 
matic indexing machine. 

Acme “Semi's” meet production and finish 
demands on a great variety of parts. Their effi- 
ciency and dependability has been fully demon- 
strated in industry. 


CATALOG ON REQUEST 


Acme Rotary Auto- 
matics are furnished 
withindexing and 
Continuous table 
operation. They are 
available with table 
sizes from 18 inches 
to 24 feet diameter 
and are outstanding 
production machines. 


ABOVE—Acme Type L-8-L Rotary with variable speed control 

with less than one second index interval. Unusually efficient for 

finishing small parts. 

RIGHT — Acme 66 inch, 7 station indexing rotary with right angle 

attachment illustrating one of many efficient Acme arrangements 

of these versatile units. cataies 
ON REQUEST 


Acme Straightline Automatics stand- 
ardize polishing and buffing operations 
at high production levels at low unit 
costs. Available in horizontal return 
over and under, loose fixture and other 
types and from 20 to 80 feet in length. 

effective arrangements to meet 
aan requirements. 


ACME HORIZONTAL 
RECOMMENDATIONS AND QUOTATIONS RETURN STRAIGHTLINE 


This 20 ft. Straight line is shown with three Acme Type G-3 
Please send bive prints or fin- adjustable floating head polishing and buffing lathes. tt CATALOG 


ed anil = + ner ene in length to 80 ft. by adding standard ON REQUEST 
part to be finished with detailed 
information on present finishing oper- 


ation ond production requirements (Oy: Acm E Manufacturing Co. 


Recommendations and quotations ‘/) , 1400 €. 8 MILE RD., DETROIT 20 (Ferndole apapeas 
will be furnished Piukders el , WING ANO 8 Se Li t WEARLY HALE A 
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THE NEW 


1005 AB 
Subjet Attachment 


An accessory to make the No. 1000 AB 
Abrasive Cut-Off Machine more effective 


in the preparation of critical micro sections. = af 


As a result of continued experimentation, we are now pleased to introduce 
the No. 1005 AB SUBJET ATTACHMENT,-—an accessory for the No. 1000 AB 
Abrasive Cut-Off Machine. This Subjet Attachment can also be adapted to 
No. 1000 AB Cutters previously supplied and, therefore, increase their useful 
and effective operation 

It is a combination of jet cooling and specimen immersion, making it possi- 
ble to cut hardened stock into micro samples which show no evidence of 
burning or change of structure when etched for micro of macro examination. 
This almost complete freedom from overheating is not possible when using 
the submersion feature alone, or the jet feature alone. 

The No. 1005 AB Subjet Attachment consists of a stainless steel tank in 
which a sample up to 9%" long and 2” in diameter may be submerged in 
coolant during cutting. At the same time water is sprayed from high velocity 
jets directly against both sides of the cutoff wheel immediately above its 
point of contact with the specimen. The tank fills and drains automatically, 
allowing the sample to be locked in the convenient vise without fumbling 
under water 
No. 1005 AB SUBJET ATTACHMENT for No. 1000 AB Cut-Off Machine, includ 

ing stainless steel tank with input holes for flexible tubes, built-in jets, vise 

adapter, No. 1006 Vise, wrench, six inserts, and two 45° els..........$135.00 

No. 1000 AB ABRASIVE CUT-OFF MACHINE with six 12” cutoff wheels; 

METALLURGICAL APPARATUS vise; 3 h.p. motor, 220 volts, 60 cycle, 3 phase; pump motor 220 volts, 
2120 GREENWOOD S&T., EVANSTON, ILLINOIS, U.S.A. 60 cycle, single phase so -4 1550.00 


VY, ° 2 Here is the information that drew capacity 


attendance to the Philadelphia Chapter’s edu- 


cational course on statistical quality control. 
Can Help You Reported in 36 pages, these lectures have a 


down-to-earth value that you can apply in your 




















job in production, engineering and inspection. 
Principles of its technique and examples of its 


use are described clearly and concisely in 


Practical Uses of Statistical 
Quality Control in Metal Industries 


® Units for measuring Variations in Measurements 
® Correlation of Test Data 
@ The Practical Uses of Statistical Quality Control in Metallurgical Plants 


® Some Applications of Statistical Analysis in the Steel Industry 
PRICE $1.50 
Order from 


American Society for Metals 7301 Euclid Ave., Cleveland 3, Ohio 
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TITANIUM STRIP is descaled continuously 
on time cycles as low as 30 seconds 


with excellent results 


Use this fast, safe Hooker Process _— 
for descaling steel and titanium ——o.mnwre smmession inv 


on 5 tons of stainless wire. A water 
Descale alloy steels and titanium in any form——rapidly, safely—using the quench, 3-minute acid dip, and final 
Hooker Process with Virgo® Descaling Salt watts ginsp produce 5 clean, bright 
A bath of molten Virgo Descaling Salt quickly converts scale, rust, and 
other surface impurities to an acid-soluble coating. A quench, acid dip, 
and final spraying then remove this coating in from one-tenth to one- 
hundredth the usual pickling time, with no measurable effect on the 
base metal 


ns scale 


surface with no pitting or etching 


You can easily set up the Hooker Process for batch or continuous opera- 
tion on any form of work including strip, sheets, bars, wire, tubes, plate 
castings, forgings, and fabricated parts. You can usually process work as 
fast as your handling methods allow, with a minimum of supervision 
Operation is safe for personnel, and there is little or no spent-acid dis- 
posal problem. 





You can profit by the experience of more than 50 companies now 
using the Hooker Process successfully to speed up descaling of alloy steels 
and titanium in practically every form. 
You'll get quick service on any descaling problem, by writing or pho- 
ning us. Complete test and engineering facilities are at your disposal, LIGHT-GAUGE ALLOY STRIP is clescaled 


‘ * at 20-35 ft . } s \ 70 
without obligation. . hs te ee fine in this Virg 
ja « Cc annca iz 


Send for these bulletins-Get the whole story on Vireo 
Descaling Salt for alloy steels and titanium how the 
Hooker Process works, its advantages, how to set up a 
Virgo descaling line, and the services you enjoy as a 
user. No obligation. Write us today 


1905— Half a Century of Chemicals yOOKER 


From the Salt of the Earth —1955 . 
rom th 1 CHEMICALS 
HOOKER ELECTROCHEMICAL COMPANY 


30 Forty-seventh $t., Niagara Falls, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK + CHICAGO + LOS ANGELES 
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Stainless steel sheathing will soon cover 42 stories con- VANADIUM CORPORATION 
taining 1,300,000 square feet of office space in New 


York’s newest skyscraper—the Socony Vacuum OF AMERICA 


Building —by Spring of 1956. 420 Lexington Avenue, New York 17, N. Y 


Is stainless steel coming your way, too? It’s strong 
... light . . . corrosion resistant. It serves both as a 
structural and decorative material. And a little goes r¢ 
a long, long way. 


Pittsburgh « Chicago + Detroit + Clevelond 


i 


v 


Contact your supplier for full particulars Producers of alloys, metals and chemicals 


‘ fi 
a | 

UP-UP to outer space are modern rockets with DOWN-DOWN to new diving depths are mod- STRAIGHT AHEAD and plenty fast are modern 

engine parts of special stainless, heat-resistant ern submarines with hull plates and structural trains where diesels and passenger cars de 

steela—made with Vancoram Exlo® Low- members made of high-strength alloy steelsto pend on alloy steels for critical op rating 


Carbon Ferrochromium hold back tons of sea water parts, stainless for longer lasting bo« 


berm 
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Metals Engineering 


As described by Mr. Harry L. Ingram, Jr., 
Manager, Technical Development Division 


“Designing for safety” is the subject under dis- 


cussion here between these Metals Engineers. 


What metals and alloys should be employed in 


manufacturing this product to insure safe opera- 


tion? How should they be fabricated, heat treated, 





finished? To their knowledge of the technology 
of the process involved, each man adds his 
expertness in metals. 

The buying influence of these men is obvious 
—starts right at the point where specifications 
are written. 

In selling a process to steel mills and found- 


ries, our Metals Engineers have to know metals, 








FP 


Four of Airco’s many Metals Engineers—members of 
American Society for Metals and readers of Metal 
Progress: (left to right) Mr. J. T. Clenny, Metallurgi 
cal Engineer, Mr. H. L. Ingram, Jr., Mgr., Technical 
Development Div., Mr. J. J. Crowe, Mgr., Technical 
Relations, and Mr. F. C. Saacke, Safety Director. 


at Air Reduction 


refractories and chemicals. They advise, for 
example, on the topping of ingots, injection of 
oxygen, and upgrading of gray irons by flux 
additions. On welding fabrication they have to 


know all about the base metals, so they can 


make recommendations on processes, welding 


equipment, electrodes and gases to our cus- 


tomers’ Metals Engineers. 


Magazine of 26,000 
Metals Engineers 


Metal 
Progress 


A publication of the American Society for Metals 
Originator and sponsor of the Notional Metal Exposition 


7301 Euclid Avenue, Cleveland 3, Ohio 








QW convention—PHILADELPHIA, OCTOBER 17-21, 1955 


Jointly sponsored by U.S. Atomic . “General Metallurgical Problems in the Design 
Energy Commission and American of Nuclear Power Reactors” 
Society for Metals Vincent P. Calkins 


Aircraft Nuclear Propulsion Project 
General Electric Co. 


. "Preparation of Metal Powders for Nuclear 
Reactor Purposes" 
Premo Chiotti and Harley A. Wilhelm 


Institute for Atomic Research 
lowa State College 


General Chairman: . "The Latest Developments in the Theory of 
HENRY H. HAUSNER, Sintering” 
Manager of Atomic Energy Engineering Leslie L. Seigle, Head 
Sylvania Electric edietie, Inc. Fundamental Metallurgy Section 
Sylvania Electric Products, Inc. 


. "The Powder Metallurgy of Beryllium and 
Zirconium" 


Harold Hirsch 
Knolls Atomic Power Laboratory 
General Electric Co. 


. “Alloy Formation by Powder Metallurgy" 


Henry A. Saller and Frank A. Rough 
Battelle Memorial Institute 


. "New Methods of Powder Metallurgy for 
Nuclear Reactor Purposes” 


William D. Manly 
Oak Ridge National Laboratory 


. "Safe Handling of Pyrophoric and Radioactive 
Materials” 


L. R. Kelman, A.B. Shuck and R. C. Goertz 
Argonne National Laboratory 





this meeting one of the | 
many big features at the . . . 


NATIONAL METAL CONGRESS & EXPOSITION—PHILADELPHIA 
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News abuit? 


QUEMD COATINGS for METALS 


Metallic 


Organic 


Decorative 


Protective 


Copper plating process adapts to various needs 





Plating processes matched 
for better finishing 


The first matched set of plating proc- 
ess for a copper-bright nickel-chromi- 
um plate now exists to help engineers 
reduce finishing expense. Three inte- 
grated Unichrome processes work 
outstandingly well together, each de- 
posit contributing to the end result 
—an outstanding chromium finish. 

Equally important are the extra ad- 
vantages of the individual processes. 
For example: 


IMPROVED NICKEL 


Deposits from Unichrome Bright 
Nickel prove unusually receptive to 
the subsequent chromium. Having low 
internal stress, the deposits resist 
cracking and give excellent corrosion 
protection to the base metal. The re- 
markably stable solution has also re- 
duced operating problems. 


MORE EFFICIENT CHROMIUM 


Wider bright plating range and higher 
efficiency of Unichrome SRHS Chro- 
mium Solutions deliver many benefits. 
Capacity of existing equipment goes 
up, plating time is often cut more than 
half, more intricate parts can be suc- 
cessfully covered, and users often 
report finishes with better “color.” 

Contact the nearest office of United 
Chromium for details. 


UNITED CHROMIUM, 
INCORPORATED 


A Metal & Thermit Organization 


100 East 42nd Street, New York 17, N.Y. 

Waterbury 20,Conn. * Detroit 20, Mich. 

Chicago 4, Mi. ° Los Angeles 13, Calif. 
In Canada 

United Chromium Limited, Torente 1, Ont. 





Non-cyanide Unichrome Pyrophosphate Copper Process 


provides deposits of unusual nature — users benefit 


Left: Ready for direct bright nicke! plating, this die casting shows the typically lustrous plate from Uni- 
chrome Copper (Courtesy Royal Piating and Polishing Co., inc., Newark, NJ.) Right: Unichrome Copper’s satin 
Geposit (upper portion of steel part) buffs fast and easy to a high color (shown on lower portion of part) 


There are big differences in the de- 
posits obtained from copper plating 
solutions. The differences encompass 
smoothness, ductility, buffability, 
lustre, and density of deposit 

In the case of the Unichrome 
Pyrophosphate Copper Process, the 
plate can be controlled to suit a 
number of production needs exactly 
Newly perfected addition agents, 
when added to the basic bath, alter 
the deposit without detracting from 
its time-proved features. 


TO BUFF OR NOT TO BUFF 


With one agent, a lustrous deposit is 
produced which can eliminate buf- 
fing. With another, a satin finish is 
produced which is ideal for buffing 
— permitting buffing of the free-flow- 
ing, ductile copper rather than base 
metal or subsequent nickel plate 


SMOOTHNESS IS BASIC 


Whether used with or without the 
addition agents, Unichrome Copper 


deposits are noted for their essential 
smoothness. In addition, the plating 
bath has good leveling action, and 
produces unusually fine grained de- 
posits 


STOP-OFF SERVICE 


Metals engineers have long made 
good use of the deposit characteris- 
tics of Unichrome Copper for stop- 
off work in nitriding and carburizing 
operations. Because of the density 
and fine grain of Unichrome Copper, 
dependable masking is secured with 
thinner deposits, thereby saving plat- 
ing time and money, 


COMPATIBLE DEPOSITS 


Unichrome Copper contributes also 
to better and more economical cop- 
per-nickel-chromium finishing, Its 
deposit proves ideally receptive for 
nickel plating, avoiding passivity 
problems and need for activation 
treatments. 


Send for more detailed information 
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+++ assurance of 
engineering 

for industrial 
gas equipment 


When you see this new “Code of Ethics” 
Seal displayed on industrial gas equip- 
ment, it's your assurance that sound en- 
gineering and proved research underlie 
design and construction of each com- 
ponent part. This is part of the Code 
through which manufacturers pledge 
that highest standards of safety, perform- 
ance and durability are being met. Watch 
for this Seal. . . symbol of integrity and 
quality ... when you buy industrial gas 


equipment. 


INDUSTRIAL GAS EQUIPMENT DIVISION 
G. A.M. A. 


Spoce for this ad donated by: 


AMERICAN GAS FURNACE CO. 


CLUIZABETH, NEW JERSEY 
Member and Signer of ‘Code of Ethics’ 


BURNERS + FURNACES + AUTOMATIC EQUIPMENT FOR ANNEALING 


BRAZING * HEAT TREATMENT OF METALS 





jets MBAGPRS Se 


This is Spectrograph Performance 
that speaks for itself: 
DISPERSION 

— up to 0.17 A/mm 
RESOLUTION 
— over 300,000 


SPECTROGRAPH 


with Order Sorter 


This is truly “Tomorrow's spectrograph here today” 
: an instrument so ingeniously designed it adds 
new dimensions to your research . . . provides fast 
reliable answers to your production control problems. 

The instrument consists of a plane grating 
spectrograph (with original 15,000 line/inch certified 
grating) that produces outstanding dispersion, resolu- 
tion and upper wavelength coverage, and an Order 
Sorter that presents several orders simultaneously at 
high dispersion, each as an individual spectrum. They 
combine to produce an instrument that provides an 
extremely versatile choice of dispersions — from low 
to ultra high — while still providing broad wave- 
length coverage and reasonable speed 

Whatever your quantitative or qualitative analy- 
sis problems, the JAco Ebert Spectrograph with 
Order Sorter offers you important exclusive ad- 
vantages. For more complete information, write today 
for new 8-page catalog 


Offers all these important advantages 


Flexibility — Normal dispersion for routine work ultra-high 
dispersion and resolution to check on line interferences, line shapes 
or self-reversal or for isotope work . . . intermediate dispersions 
suitable for routine analysis of materials with complex spectra 
Compactness — Positioning of source unit and controls reduce 
space requirements to minimum. 
Stigmatisom — Hartmann diaphragm and fishtail, stepped sector 
disc, stepped filters and other intensity control devices may be 
used directly at slit 

— Practical speed matches famous Wadsworth grating 
instruments 
Ease of Operation — Push button operation, thoughtfully grouped 
controls and a minimum of critical adjustments speed your work 
Unmatched High Dispersion Performance —— Provides higher dis- 
persion and resolution than any other spectrograph covers the 
whole analytically useful wavelength range in a single exposure 
Versatility — The basic spectrograph can be fitted with both 
integrating and scanning type direct reading attachments 


k Industrial Ges Equipment Division GAMA 
COUPON 60 Bast 42nd Street, New York 17, N.Y “ rs : ae He Mn OM bag yl Bi 


for Gentlemen: Please send me a free copy of your 
Ethier” and lat of signers JARRELL-ASH COMPANY 
complimentary 


Meme FR Sa 26 Farwell Street, Newtonville, Mass 
copy 


new booklet Ceompeny Neme 
Address 
"Code of Ethics" 


Sates Detroit Ci Cerrito, Cait Pittsbu, 
OEE OMiees: | 5600 Capitol Ave 1344 Devonshire Or 916 Croom 


SrA, 


ye ee ee ee ee Lad 
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(Right) Yoder M-214 Tube 
Mill installed by James Steel 
& Tube Co., Van Dyke, Mich 
for making tubing sizes 
from 14" to 214" 0.d., incl. 









































In tube making everybody wants the highest 
possible speed consistent with good, strong 
welds and dimensional accuracy. There are, 
in addition, at least three more essentials 
to profitable tube making, namely: 


7, Low scrap losses—because cost per foot 


of strip metal is many times greater 
than the conversion cost. 


2. Fine exterior finish, free from scratches 
scuff marks and other irregularities 
which limit usefulness and lower 


salability. 


3. Quick and easy mounting and adjust- 
ment of tooling, to reduce time losses 
between successive production runs. 


Yoder tube mills excel in all these respects 
and have other mechanical, electrical and 


economic advantages. Because Yoder tube 
mill owners have found from experience 
their performance is as good as our promise, 
there are more Yoder mills sold and in 
operation than all other electric-weld mills 
combined. This is as true today as it was 
ten years ago. 


If you want the plain facts about the things 
to look for in a tube mill, to insure most 
profitable operation over the years, the new 
foder Tube Mill Book will give them to 


you, in the simplest language and with 
numerous illustrations. 


A copy is yours for the asking, 


THE YODER COMPANY 


5595 Welworth Avenve, Cleveland 2, Ohie 





ELECTRIC-WELD TUBE MILLS « SLITTING LINES 
COLD ROLL FORMING PRODUCTION LINES 
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PANGBORN 





HYDRO-FINISH 


For easier handling, for added efficiency . 
look to the new Pangborn Hydro-Finish! Hy- 
dro-Finish cleans and finishes molds and dies 
in minutes, holds fine tolerances. And now it 
offers many new advantages! Pangborn has 
done away with the pump; air jet sluriators 
now keep the abrasive in suspension. This 
means a lower investment and fewer moving 
parts. Optional equipment includes a loading 
stand that simplifies handling, washing and 
inhibitor application. The cabinet has been 
redesigned for more efficient operation. These 
and other advantages make the Pangborn Hy- 
dro-Finish ideal for precision cleaning and 
finishing! 

For further details on Hydro-Finish, send for 
Bulletin 1402 now! Write PANGBORN CorpP., 
1800 Pangborn Bivd., Hagerstown, Maryland. 
Manufacturers of Blast Cleaning and Dust 
Control Equipment. 


Pangborn 


BLAST CLEANS CHEAPER 
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Save as much as 67% 
with intricate Arwood 
Investment Cast Parts 


It is now possible, with the Arwood investment casting process, to 
economically produce shapes impractical to obtain by conventional 
methods. Often, many assemblies can be combined into a single 


casting, using unmachinable alloys. Applications are virtually 
unlimited. 


Our engineers will be pleased to go over your parts problems with 
you and help cut your own costs. Why not submit parts or prints 
to us for quotations? Consultation is free of obligation, of course. 


Write for free literature describing the investment casting process. 





CASE STUDY 
DESIGNATION: Aircraft emergency door latch. 
METAL: Stainless steel 410 (AMS 5350). 
PARTS: Designed and cast as a single unit. 


QUALITY CONTROL: Produced under X-ray control. Chemical and 
physical affidavits furnished. Test bars submitted. 


ADVANTAGES: Investment casting, by eliminating all finishing 
operations except reaming of cast hole through pivot boss, reduced 
cost from over $10.00 each to approximately $3.50 each. 


PRECISION CASTING CORP. 


73 WASHINGTON STREET + BROOKLYN 1, NW. Y. 
PLANTS: Brooklyn, N.Y. * Groton, Conn. + Tilton, N. H. + Los Angeles, Calif 

















Illustrated above: Just three of the 25 efficient Chase warehouses dotting the nation. 


FOR STAINLESS STEEL! 


CALL THE CHASE WAREHOUSE NEAR YOU! 
a S eC 3 x 7 The Nation's 2 ee for Brass & Copper 
(es Angeies few Tort ot. lowe 
1 FY aneigha ae} pec gee 
Neon) Welw 


+ mn bones 
BRASS & COPPER CO. 


focheste ” ‘sates tee ony) 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Here’s the best : INDUSTRIAL Gas EQUIPMENT 


Fa 


NO BLOWER OR wust connect two Gas supriy 


7 . 
shortcut in the field OTHER POWER BUZZER Equipment, a buy-word 
since 1911, i 


NEEDED provides the hottest 
and quickest heating without 
‘ — i blower or power. Wide range of 
turn down ond heat control. You 
of organic finishing can depend on © BUZZER 
One operation usually removes 


paint, rust and oil at the same 
time. 


One tank of Oakite Rustripper 
frequently does all these jobs: 
(1) strip rejects and conveyor 
hooks; (2) pickle rusted stock ; 
(3) prepare reconditioned prod- 
ucts for refinishing operations. 


Oven Furnaces 


One tank may eliminate many 
tanks used in ordinary cycles. 


OKI sj , CHARLES A. HONES, Inc. 
RUSTRIPPER , EXRaRS es 


Heat Treating, Melting, Soldering 





PREPAINT se DRY Ram PAINT 


FREE Our illustrated booklet 
teils how this amazing 
cleaner - stripper - deruster 
offers tremendous possi- 
| bilities for saving minutes, 
| hours, dimes, dollars. Write 
or send coupon for your copy. 


OAKITE PRODUCTS, INC. engineered and installed 


26H Rector Street, New York 6, N. Y. by carl mayer 


Send me a FREE copy of your booklet “Here's the Here is one of the outstanding 
beat shortcut in the field of organic finishing” heat-treat furnace installations 
blueprinted by Carl Mayer to fit a given requirement. 


OE al eA = Se This recirculating, gas-fired, car bottom type at the 
Golden Foundry Co., Columbus, Ind., was engineered 
COMPANY . a to meet a high temperature range requirement. It 
has proven an asset to the production of cast iron 
engine blocks. 





Technical Service Representatives in ~€d rim 


Principal Cities of U. $. and Caneda a 3030 EUCLID AVENUE * CLEVELAND 15, OHIO 


OTHER PRODUCTS: Core & Mold Ovens © Rod Bakers © Paint & Ceramic 
Drying Ovens ® Special Processing Equipment & Accessories 


Write for bulletin HT-53. Over 30 
years’ Tel 
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days Continuous Production... 
with Talid@-TIPPED CENTERLESS BLADES 


LARGE ELECTRIC MOTOR PLANT 


PART Stainiess Stee! Rotor Shaft for Electric Motor 

OPERATION Grind 7 diameters simulteneously 

MACHINE No. 2 Cincinnati Centeriess Grinder 

BLADE Special multiple step Talide-tipped work support 
blade No C-4884 


RESULTS Talide-tipped biede in continuous production for 91 days (2 
turns per day) compared to best previous production run of 
3 days with hard alloy stee! blade 
Talide-tipped centerless grinder blades are stocked in over SO styles and sizes 
for all types of infeed and thru-feed operations. Special blades for form work 
including tapered pins and arbors, shafts having multiple diameters, and parts 
with special contours can be supplied to order. Send print or shetch for quotation 





800,000 CUTS WITH TALIDE SHEAR BLADE! 


A leading electrical manufacturer shearing .014” silicon 
steel for transformers has completely equipped their press 
line with Talide-tipped blades in lengths ranging from 17” 
to 64”. Blade life is averaging 800,000 cuts per grind 
compared to 10,000 cuts obtained with steel blades, and 
customer estimates annual savings of $18,000. 





LARGE SAFETY RAZOR COMPANY NETS $20,000 SAVING! 


After unsuccessfully experimenting with several other brands 
of carbide knives, the world's largest razor blade company tested 
and accepted Talide rotary knives as being far superior to any 


knife for the gang slitting of razor blade strip steel 


Phenomenal runs of 90 to | over hi-carbon, hi-chrome knives 
and the smoother, burr-free cuts obtained have reduced cus- 
tomer's slitting expense by more than $20,000. Over 1200 coils 
were gang slitted with Talide knives compared to an average 

of 15 coils with steel knives. More tonnage was produced in | regrind of the Talide knives 
than over the entire life of a set of steel knives. 


Outstanding production runs like this are possible because of the extra dense and porous 
free structure of Talide metal, Try Talide blades and knives on your next shearing or slitting 
job. They're hard to beat and harder to wear out! 


One-piece Talide strip (up to 100” with- 
out seams) prevents scoring and scratch- 
ing. Write for new 84-page Catalog 55-G HOT PRESSED AND SINTERED CARBIDES VACUUM METALS 


or ask for sales engineer to call. Metel HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 
Carbides Corporation, Youngstown 7, O. 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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| standard or specially designed 


_ YOUNG BROTHERS OVENS 


SECONDS 


FOR 


THERMOCOUPLE ae 
CIRCUIT REPAIR) t+ Biletnoes rearing 


ee 


Drag-Chain 
Conveyor-Type Oven 


The exclusive features engineered and built into Young Brothers Ovens 
provide better heat treating results at substantial savings in time and 
money. 


Through the services of Young Brothers engineers, you get the advan 
tage of more than a half century of experience in designing standard 
and special types to meet individual production requirements for 
processes such as Annealing and Tempering, Drying and Impregnat 


ing, Aging, Normalizing and Stress Relief, Preheating and many 
others 








Investigate the advantages of Young Brothers Ovens and Service 
today. Write for Bulletin 14-T. 


YOUNG BROTHERS COMPANY 


b r a R L a y S 1829 Columbus Road Cleveland 13, Ohio 
PERECO 


“Completely Packaged" 


ELECTRIC FURNACES 


Corroded, oil-soaked or dirty contacts in thermo- | Controis built-in, Ready to connect te current ond use in 

couple circuits cause incorrect temperature readings, heavy ond continuous duty at all heat levels up to 2500° F. 
even with the most modern electronic pyrometers. The Con be delivered promptly. 
Peerless Restorer® detects and corrects these faults 
and re-fuses cracked or broken thermocouple tips 
during the heat. Your pyrometer trace records these 
corrected faults. This speeds permanent thermocouple 
circuit repair after the heat. 


Pushing a button on your instrument panel insures 
pores circuit. conductivity and accurate control of 

at treating temperatures. Automatic Restorer models 
monitor thermocouple circuits without supervision. 








Cut thermocouple circuit maintenance costs. Stop 
using and replacing extra “insurance” couples. Save 
time locating thermocouple circuit troubles. The Re- 
storer operation is simple, safe and convenient. 


One Restorer checks couples on many of your 
furnaces. 


"Reg. U.S, Pat, Off, 


One of these space-saving furnaces is capable of 
working over the full range of heat-treated tem 
patee~ennnetns need for a number of different 
temperature units rite today for sizes available or 
— on the many other types of Pereco Furnaces 
or Kilns 


Send for Catalog R-22 


ELECTRONICS DIVISION Write Today 


THE PEERLESS ELECTRIC COMPANY 
FANS + BLOWERS + MOTORS + ELECTRONIC EQUIPMENT 


W. MARKET ST. + WARREN, OHIO PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 


I 2 Oey Ftsbrgn 2 Po 


or 
Bulletin 
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New G-E Accessories 


contribute greater accuracy 
and versatility to 


X-Ray Diffraction 


q No. 2 SPG Detector 


Preamplifier for . 
Proportional Counter 


~w No. 2 SPG Spectrometer 


Designed for use with the G-E XRD-3 


The G-E XRD-3 x-ray diffraction unit is widely used 
for physical and chemical analysis of many kinds of 
materials. To extend this unit's working range — and 
to make it even more accurate — we offer the follow- 
ing new accessories: 


1. No. 2 SPG Derecror. Unit features scaler of ex- 
tended range with resolving time of one micro-second 

. with provision for both counting for preset time 
and timing for preset count . . . with automatic re- 
cording counter . . . with precisely adjustable long 
wavelength pulse discriminator to complement pro- 

rtional counter. Also featured is ratemeter with 

h linear and logarithmic response by selector switch. 
Linear response contributes convenience in measuring 
relative intensities. Logarithmic response provides 
uniform measurability of widely differing intensities. 


2. No. 2 SPG Preamp.irier for proportional counters 
is designed to work with the No. 2 SPG Detector. 


Gas-filled proportional counter is generally preferred 
because of the semi-monochromating effect of the 
selective absorption characteristics of the gas in nearly 
all x-ray diffraction procedures, 


3. No. 2 SPG Spectrometer uses a reflecting crystal 
to measure x-ray spectra of small atomic number 
elements in helium atmosphere. Offers vast improve- 
ment of intensities for all clements in air. 


Get complete details from your General Electric 
x-ray representative. Call him today . . . or wrte 
X-Ray Department, General Electric Company, Ml. 
waukee 1, Wisconsn, for Pub, AS-64. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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KENTRALL Hordness Tester 


Burning lssues MAKES BOTH 
|—hUhVaOoO a one Compony — Superficial & 
Eslipse Blowers deliver air at cov)” Regular Tests 


Connect several burners or furnaces Thoroughly proven in the field over the past two 
to the blower...vary the air capacity 
in can ...0nd the air presgure to af years, the KENTRALL makes all Superficial Rock- 
remains constant! For, Eclipse Cen- we > 5 30 ¢ 5 lk ads). « ; 
ilaiel faeeens Wiceies sie eee. ell tests (15, 30 and 45 kg. loads), as well as all 
aiaee for their constant, straight-line Regular Rockwell tests 
Gelivery pressure curves, operating - 
at partial or full loads. Heavy and (60, 100 and 150 kg. 
durable... with individually balanced loads) 
rotors... . they give you smooth oper- , 
ation at high speeds and dependable, Want complete infor- , 
nonpulsating air supply for efficient oe bs : 
combustion with gas or oil fuels. For mation? Write for Bul- : ue 
pressures as low as 2 oz. or as high ei : 
as 2 lbs., there’s an Eclipse Centri- , letin RS. 
fugal Pressure Blower for every job! a 
O74 
Yhe 


TYPE “P"—PULLEY DRIVE Torsion 


For operation off a pulley, line shaft, or F ] 

separate power source, the Type “P” is a ance 
equipped with special rotor shaft, preci- Cw 
sion shaft bearings, and pillow blocks 6 

but not pulley. Pulley and drive should be OOM any 
capable of operating rotor shaft at 3450 
rpm 


Main Office and Factory: 


a ‘ $ Pric 
TYPE "S"—SINGLE INLET 
For use an an exhauster or for applica- 
tions in which air intake is from an out- 
side oguree or through an air filter, the 
Type “8” has motor side closed off by a 7 W ¢ Fil 
close-tolerance plate and felt bushing ee a er idl 
around motor shaft. Inlet may be thread- 
ed or flanged for pipe connection, or air | 
filter. Type “S” construction available for } . 
all types of Eclipse Blowers A 


TYPE "D"—DOUBLE BEARING 


Provides rigid, precisely aligned bear- 
ing support independent of motor bear- 
ings because rotor is mounted on spe- 
cial shaft supported by outside auxil- 
iary bearings. The 3600 rpm motor is 
connected to shaft by a flexible cou- 
pling. Special extended base provides 
maximum rigidity and support. Design 
permits use of standard length motor 
shaft in Gas Boosters. 





ECLIPSE GAS BOOSTERS ELIM- 
INATE NEED FOR COOLING 
EQUIPMENT AND BY-PASS REGU- 
LATORS 


Centrifugal design eliminates need for cool- ee 

ing equipment in by-pass regulators re- Produces an unspotted, dry surface. The 

quired by positive-displacement boosters, . ; 

Eclipse Boosters may be operated at partial work can be lacquered immediately without 

or full loads, maintaining constant delivery & ae : 

pressure, They're gas-tight and spark-proof waiting for solvent to dry. For full details 
... designed for continuous oF write for bulletin B-1. 
trouble-free operation. Use 
them as a pressure booster 
on undersized gas lines, or 
as an air-gas pressure mixer 
for premix or standby appli- 


tee P APOTHECARIES HALL C0 


Ova bentiry of Ferme 


STREET WATERBURY i 





METAL PROGRESS; PAGE 254 








co 


Resistance Welder by Sciaky Bros., Inc., Chicago Stain 
less Steel alloy castings with non-magnetic property require 
ments engineered by Fahralloy. 


For over 20 years Fahralloy engineering experience has helped solve many 

stubborn problems involving high temperature or highly corrosive service conditions. 

It ranges all the way from roaster rabble arms to catalyst trays. 

The point is that no matter what your heat or corrosion problem may be . . . no matter 

how tough you may think it is you can have complete confidence that you'll get the right 
answer at Fahralloy. Remember, too, that Fahralloy engineering experience 


is something that can't be bought—but it’s yours for the asking. 
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CLARE CHARRON © 209 Curtis Building © Trinity 56-7633 
DETROIT Area Representative 


HE FAHRALLOY CoO. 


150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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Get the exact surface characteristics you want, with unvarying 
uniformity day after day, with EF special atmosphere equipment. 
Complete facilities. Designed and ruggedly built for efficient, low 

cost operation. Proven in exacting service on hundreds of important 


installations. Sizes for any capacity. Submit your special atmosphere 


: 

; 

¢ 
i and furnace requirements to EF’s experienced engineers — it pays. 


This 3000 cth endothermic type atmosphere 
generator is heated by natura! gas. It produces 
atmospheres for scale-free and non-decarb 
hardening smal! parts continuously, in an EF gas 
fired radiant tube chain belt conveyor furnace 


A lean ratio EF exothermic gas 
generator, with desuiphurizers 
and refrigerator, produces the 
special atmospheres for the EF 
continuous bright annealing fur 
nace shown in background. This 
installation is in a lorge copper 
ond bross wire mill. 


EF special dry, high nitrogen atmosphere equipment 
consisting of on exothermic generator, ao CO: removol 
unit, a refrigerator type dehydrotor, and a dryer for 
producing a dry, high nitrogen gos with low Hi: content 
suitable for bright annealing steel and non-ferrous 
products. 


This EF specio!l atmosphere generator has special 
adaptor to enable it to operate either as an exothermic 
or endothermic generator. It is used in connection with 
the continvows EF bolt hardening furnace at right, for 
scale free hardening or for carbon restoration. 


This EF | 2,000 cfh lean ratio exothermic horizontal water 
cooled type generator provides the special atmosphere 
for the EF gas fired continvow furnace shown in the 
beck gro md. This installation is used for bright annealing 


copper tubing both in colle ond straight lengtts 


EF herosene exothermic generators ore available in 
various sizes and types for areas where gaseous fuels 
ere not obtainoble. This 12,000 cth kerosene unit is 
shown undergoing ow regular factory tems, prier to 
shipment to South America for we with EF furnaces for 
bright annealing copper and scale tree annealing brass. 


@ EF engineers pioneered the development and the use of endothermic, 


exothermic and other low cost special atmosphere treatments for bright anneal- 


ing ferrous and non-ferrous strip, tubing, wire and other products; for scale-free 


hardening, carbon restoration, decarburization and other treatments. The com- 


plete line includes endothermic and exothermic generators, ammonia dissociators, 


refrigerators, dryers, desulphurizers, gas scrubbing units, CO, removal units and 


other needed equipment. Automatically controlled. For the utmost in efficient, low 


cost operation consult EF engineers, headquarters for special atmosphere equipment 


—and heat treating furnaces. 


THE ELECTRIC FURNACE CO. 





GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS. PRODUCT OR PRODUCTION 





Salone ~ Chee 


Canadian Associates @ CANEFCO, LIMITED @ Toronto 


1, Canada 
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use dag drwy, ims tor trouble - tuo Lubrication 


Lubricate these tools with ‘dag’ Colloidal Graphite . . . 
the resultant non-galling dry lubricating film easily bears 
the heat and pressure of these rigorous operations. 

As cooling-water is sprayed on the tools between 
strokes, a graphoid coating protects them against the cor- 
rosion which normally attacks hot, wet, steel surfaces. The 
graphite treatment also reduces shearing friction, produc- 
ing smoother finishes to closer tolerances so that subse- 











How to extend productive life of piercers, punches, dies 


quent machining operations are frequently unnecessary. 

‘dag’ dispersions are also used profitably in forging, 
stamping, deep-drawing, casting, stretch-forming and 
wire drawing, for which conventional lubricants are in- 
adequate. There are a surprising number of ways in 
which ‘dag’ Colloidal Graphite can be used in your 
metalworking operation. Write for our free booklet 
containing typical applications, Bulletin No. 426-U1. 


PORT HURON, MICHIGAN 


ACHESON COLLOIDS COMPANY ea 


--. alse ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 








